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The STORY of FASHIONS 

Reading Unit 
No. 1 

WHERE OUR FASHIONS GAME FROM 

Note: For basic information For statistical and current iacts^ 

not found on this pa^e, consult considt the Richards Year Book 
the general Index, Vol, 1 5. Index. 

Interesting Pacts Explained 

What was man’s first clothing? The clothing of the Greeks, 9-8, 
9 3 12 

What is the meaning of proper Egyptian dress, 9—5, 8, 12 
dress? J9-3-5 The Roman toga, 9-8, 12, 16 

The loin cloth, 9—5 The origin of trousers, 9-12, t6 

Taiu'red clothes, 9 18, 20, 22, 24 

Things to Think About 

Why was it necessary ffir the modern clothing and ancient 

English parliament, at the close clothing? 

of the ^fiddle Ages, to pa.ss How did the coat and vest come 
laws against certain fashions? into England? 

What is the difference between Why do styles change? 

Picture Hunt 

Primitive dress, 9 3, 5, 8 Nineteenth century fashions, 9— 

Ancient fashions, g 6-7, 12, 16 15, 17, 22 

Clothing in the sixteenth, seven- Oriental styles, 9-19, 21 

teenth, and eighteenth centu- T^ocal European costumes, 9-2, 23 

ries, 9-9-1 13-^5, 20 

Related lilaterial 

How was cotton used in ancient been used for cloth? 9—47 

times? 9 27, 10 403 How is leather made? 9—66-67 

How was wool prepared and spun How is fur used in hat manufac- 

by hand? 5 410-11 turing? 9 8q 

For how long a time has China From which animals does man ob- 
been making silk? 9 42-44 tain his clothing? 4 -254, 295, 

How is artificial silk made? g 83 357 362,373,379,400,468 

For how long a time has linen 

Practical Applications 

Why did the fainting of women How do certain modern devices 
go out of style? 9 24 affect clothing fashions? 9-24 

Eeisure^time Activities 

PROJECT NO. i: Hold a fash- PROJECT NO. 2 ; Design what 

ion show of the clothing you find you believe to be the clothing of 

in your attic. the future. 

Summary Statement 
Fashions keep pace with prog- people, 
ress and are always created by 
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This early family is on the march from watercourse to along, the strong bearing the weak; and nothing but a 
watercourse. Clad in the rudest skins they trudge thatch of hair protects their heads from the sum 

WHERE OUR FASHIONS CAME from 

Who Is It That Makes Our Styles? And What Have the Styles 
Been All through the Ages? 

F 'N'OU had to guess, what should \ou some d indy or belle to hang grass or flowers 
say were the first coverings early men or feail ers from it. In this way a fashion 
ever put on their bodies? Were they would be set which everyone would follow, 
the bearskin of some ancient hunter or the and the result would be the loin cloth or 
grass cloth of some early savage? No, short grass skirt, which seem to have 
those who have studied the subject tell us been the earliest dress that people took a 
that probably the very first thing men ever fancy to. 

wore was a bright coat of paint or a durable Bui they did not feel much more dressed 
dress of tattoo. We know that long before up in a loin cloth than they had felt in their 
savages find out how to weave fabrics or to necklaces of sea shells. And before they 
tan hides, they always adorn themselves ever knew how' tc put on a garment they 
with feathers and flowers and bear’s claws - would have been just as much embarrassed 
or perhaps with the scalj^s of their eneii*.es ' to appear without their coat of paint as we 
and make themselves “beautiful” by staining should feel to find ourselves on the street 
their bodies or filing down their teeth or without any clothes at all. For whatever 
flattening their heads or pinching in their iieople are used to is what seems to them 
waists with tight iron bands. And of course to be j)rotx;r. Women in some of the Mo- 

they wear nose rings, earrings, finger rings, hammedan countries to-day would never 

bracelets, anklets, and girdles. dream of api3earing before men without a 

It may well be that their firsit real article veil over their faces, and in Central Asia 

of clothing w^as suggested by the girdle, they would be horrified to let anyone sSd 

For what could be more natural than for their fingertips. Like us to-day, an early 
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I 


A. These amazing West African 
costumes are more for style 
than use. The mask at the 
right is made of mother-of- 
pearl. 


B. Anything uglier than this 
West African fashion of doing 
the hair it would seem hard to 
find. Yet the pompadours worn 
at the beginning of this century 
were hardly more beautiful. 


''if 

Jb 


C. These Kihuyn boys from 
Africa feel thoroughly clad in 
their coats of bright paint, and 
beyond a doubt are charmed 
with the effect. 


D. The ample robe worn E. Their handsome leop- 
by this African native ard skins make an efifec- 


F. Like the costume at G. At Angola, in East 
D, the one shown here is Africa, the girls feel very 


has been made of grass, tive dress for the black made to be worn in a smart when they are ar- 
a handy material which bodies of these African ceremony in which some rayed like this. 


he employs for certain 
ceremonial garments. 


animal is impersonated. 














' 3 ^ 
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njan felt properly dressed in whatever 
everyone else was wearing. 

The poet Hood says all this quite neatly: 

“Hoth he and his people were black as sloes, 
For the region they lived in was torrid; 
And their j)rincipal clothes w^rc a ring 
through the nose 

And a patch of red paint on the forehead.” 

But then perhaps one day the strong man 
of the tribe -0^^ came strut- 
ting home^ \ wearing 

about his shoulders the 

skin of some great animal 

that he had killed. That 

would at once start a rage 

tor the wear of furry 

cause, even in : -'O 

mate where the lirst men 

lived, the nights were often 

cool and a bearskin cape j,-,, ..,„i mu.«i 

came in quite handily. 




charming ornament. Crowns or other royal, 
emblems have been worn by rulers ever since 
the beginning of time, and robes of “royal” 
purple or of ermine. To-day a monarch 
carries on state occasions a scepter, wrought 
of gold and studded with precious stones. 

When we first glimpse men through that 
long spyglass known as history, we* see 
them already quite pleased with themselves 
in a single short garment made of wool or 
flax. To be sure the lower classes could not 
aspire to such grandeur — nor even to the 
elegance of a loin cloth — but the “best 
j)Cople” in Sumeria live or six thousand 
years ago wore a kind of scanty nightgowm, 
often made of unspun wool, which left one 
shoulder bare. On top of this a well-to-do 
man or vroman could throw a heavy cloak, 
but the pictures show that only gods and 
kings might ever put on a hat. To 
make up for this, both men and 
W women wore their hair long; and the 
^ ladies of Ur, in Su- 

mcria, were ^ proud 

A,„.nu.nMu. ^ach Up tO thc 

a c B g. ^ armpits, and if a 

tan from the liflUi ^ 

The gentle- good deal of style 

So buS;?*" he had his gar- 

grass or some ment starched — 




tUUI ami a m-aiaiulll tapi, ,,,, , ,,J. j,-„, Aii,.nu.n Mu. u. u. 

came in quite handily. > armpits, and if a 

Of course the king or , p,p„,„ the liBHIj ^ 

chief claimc<l certain si)e- island of New Guinea. The gentle- good deal of style 

cial rights in thc matter of SeSr "hair^t^eOier* into bunche" he had his gar- 

dress, and so did the prin- which they » nd with graw or some ment starched— 

, ^ ^ vegetable fibes to make the strands . , . . . 

cipal men of the tribe, stick out. Sometimes a single head and a king might even wear a 

Even before there was any- colored one. 

thing that, we should call In the center above is a native As time went on, the lo\^er 
clothes, a man’s rank was iX“, wh«e *.?SopKve®*to Masses began to wear loin cloths, 
shown by his special adorn- decorate themselves with garlands, and before long tliese too turned 
ment. Later, in early riJhti«dUery"o?™?tirrily^^^ into shirts. For though a loin 
Egypt, the king wore a magnificent headdress of cloth was merely drawn about the 

lion’s tail -Us a sign of roy- feathers. waist and tied or folded in froi^:. 

alty, but none of his subjects might sport this it was easy enough to lengthen the ends into 
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From ancient Egypt come 
the four figures at the top of 
this page. They give an ex- 
cellent idea of the simplicity 
of the garments worn by the 
Egyptians, in a climate that 
was very hot. Very early the 
Egyptians began to shave 
their heads and wear wigs, 
but it was not till quite late 
that the wearing of sandals 
became common. The fa- 
vorite fabric was linen, which 
was often starched and 
pleated. 


( 






The four lower figures on 
this page are clad in the cos- 
tumes of the great days of 
Greece. The Amazon on 
horseback is in the single 
seamed garment known as 
the chiton. The man in the 
lower left-hand corner is 
wearing a kind of cloak 
made of a square of woolen 
stuff and called a himation 
(hl-mfit'i-6fl1. The other 
two figures are clad in the 
peplos, the front and back 
of which were fastened to- 
gether at the shoulders with 
brooches. 




V 
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On this page are various forms of Ro- 
man costumes and of costumes de- 
rived from the Roman, for the general 
fashion of wearing a loose outer gar- 
ment over a tight under garment, or 
tunic, lasted for a good many cen- 
turies, in one form or another. 


A. This statue of St. John, 
like the one of St. Thomas 
at B, shows the figure clad 
in garxrents that developed 
from those worn by the Ro- 
mans; for both of these stat- 
ues were made centuries 
after the time of Christ. By 
this time the Roman toga 
had been replaced by the 
pallium, as shown here; and 
the under tunic had taken 
on sleeves. 








This statue of Augustus 
shows the Roman 
empei or clad in a short tu- 
nic under a metal corse- 
let chased with figures, 
some of which represent 
Apollo, Diana, Mars, and 
the provinces of Gaul and 
Spain. The tiny figure is 
Cupid astride a dolphin, 
a reminder that Augus- 
tus was descended from 
Venus! 



At C is a picture of the Holy 
Family, painted long after 
the time of Christ. It shows 
how the Roman dress had 
changed during the passing 
years. At D and £ are cos- 
tumes of the great days of 
Rome. The man at D is 
wearing a toga, for he is 
dressed for a formal occa- 
sion. The woman at E is 
wrapped in a palla, under 
which she wears a tunic 
known as a stola. On her 
feet are a pair of sandals. 



/ 
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an apron which finally reached to the knees, wore a cos 
and then to widen the apron into a skirt that toga was 
extended all the way round the body. After cape, and 
cotton was discovered and the arts of spin- three tiiiK 
ning and weaving were improved, 
garments became more and more ‘ ' 

elaborate, and styles changed- 
but only once in a very great 
while. 

By 1900 B.c. clothing 
was growing more graceful. 

People were learning how 
to drap)e a shawl or cape so 
that it hung in soft folds. 

Ill Greece these draperies 
were often very beautiful, 
probably as artistic as any 
costumes the world has 
ever seen, and the same 

fashion was adopted by the > 

Romans. \ 

The Greeks W’ore next the f / 

.skin a long, sleeveless linen tunic 
that they called a '‘chiton” (ki'- • 

ton). Over this they draped a iwo hy Amcncttii mu««uiu of Nat- 

large oblong of woolen cloth called 

u .1 / V nv \ T.. This Indian belle of the 

a peploS (l)ep ItSs). It was Florida Fverfflflrlfkc knows 


w’ore a costume like that of the Greeks. The 
toga w\as semicircular, much like a modern 
cape, and the straight side, which was about 
three times as long as the wearer w^as tall, 
was always worn uppermost. The 
adjustment varied. Often one end 
hung down in front over the left, 
shoulder nearly to the ground 
The other end w^as brought 
^ around the back to the 

front, either over or under 
the right arm, and was then 
thrown over the left shoul- 
dcr in such a way as to 
t hang downi behind. Idiese 

draperies were held in place 
by beautiful ornamemts or 
girdles, and of course a per 
could arrange the folds 
to suit himself, and the 
fashion changed from time 
— j to lime. To w'ear a t oga grace- 
* fully rec|uired a certain art: 
]/ iind thougli at first no man ever 
ai)peare(l on the street wdlhout 
.luMjuiu of Nau one, the garment gradually came 
to be donned unlv for special 


u ^1 n /v/|v\ ims inaian oeiie or lae 

a peplos (l>cp l5s). It was Fionda Everglades knows occasions. 

about a foot longer than the ® ^ “inanly toga,” which was 

wearer was tall, and w^as w’rap])ed * the ordinary dress of the Roman 

around the body from head to foot and citizen, was of plain white wo(d, and w\as ])ut 


held in place by pins or brooches. 

In Rome the outer garment was 
called a toga (to'ga). At first it w^as 
worn both by men anfl by w^omen, , j , 
but in later times the Roman women f ^ " 


TI71. *1. tt • t j- on by a bov when 

When the Hopi Indians, ^ - 

in the southwestern part he reached the 
of the United States, hold nf four 

one of their snake age ol about tour- 

dances, they come teen. Before 
dressed for the occasion .1 , 1 

in the costumes shown hc wore a 

below. 



WHERE OUR FASHIONS CAME FROM 



D. A 17th century French 
lady of high rank, wearing a 
wide ruff. E. Queen Marie 
Antoinette of France, with 
her two children — painted 
late in the 18th century. 


tip, 


C. Anna Carolina, queen of 
Naples, as she was painted 
late in the 18th century. 
F. This 17th century French 
lady of high rank is wearing 
widow’s weeds. 



9 




The beautiful Empress Eugenie, who ruled the French 
court in the middle of the past century, is surrounded 
by her maids of honor, all of them dressed in the 
styles which the Empress herself created. It is a com- 


mon saying that fashions repeat themselves. So we 
need not be surprised that the styles of the Empress 
£ug6nie have been revived of late years. In the same 
way very full sleeves come back from time to time. 



Fhia was the stately dress worn in the middle of the Louis XIV with his family, members of the small group 
i8th century. The painting shows a grandson of of French nobility who set the styles for the world. 


TO 
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toga with a juirplo border, and so did the 
magistrates. A purple toga with embroid- 
ered decorations was worn by generals who 
were celebrating a triumph, and with this 
went a gold-embroidered tunic. Kmj)crors 
too might wear the ])urple toga — and so we 
get the phrase “born to the jnirple,'^ which 
means of noble birth. 'This w\'is not purple 
at all in our 
sense of the 
word. It was 
really a beauti- 
ful deep crim- 
son that came 
from the fa- 
mous Tyrian 
cl y e s . The 
tunic too might 
be decorated 
with purple for 
men of a certain 
rank. 

Of course 
there never has 
been an age 
when peoi)le 
did not wear all 
sorts of jew’clry 
and other orna- 
ments. A man 
in Rome might 
load all his fin- 
gers with rings, 
though at first 
a Roman citi- 
zen wT)uld w'car 
only an iron 
signet ring; for 
a long time the 
gold ring was a 
sign of rank, 
d'he Egyptian 
belle, too, had a battery of devices that would 
command the respect of many a modern 
cociuette. Rouge, perfume, brooches, rings, 
beads, bracelets, armlets, hairjiins, hair nets, 
and veils, all were to be found on her dressing 
table. Veils were fashionable in early 
Cireece too, for Homer mentions them; and 
in all the oriental countries women knew 
how to w^ar them in order to add just the 
touch of mystery which makes beauty so 


alluring. Do you remember that in the 
Bibk‘ w^hen the beautiful Rebekah arrived 
at the home of Isaac, she covc'red her facd 
with her veil before she went forward to 
meet her future husband? 

Now you may have noticed that so far 
w'c have heard notliing of sleeves. They 
w^ere not unknowm in the ancient w^orld, [)ut 

the climate <lid 
n o t d e m and 
them, and the 
style of clothing 
did not suggest 
How 
simjjler 
dress- 
a r t 
a V e 

been! Nearly 
anyone could 
create a cos- 
tume when all 
that w\is neces- 
sary was to run 
up the two side 
scams in the 
tunic, but for 
golder climates 
a toga is not so 
convcMiient. So 
when Julius 
Caesar first in- 
vaded Hritain, 
he found there 
men who w'ore 
bright-colored 
coats that had 
sleeves and 
came down to 
the knee, be- 
low' that wx're 
loose trousers, 
and for a wrap there was a kind of cloak 
made of a square of bright-colored cloth 
that must have been a little like the High- 
land plaid. Red was one of th^ir favorite 
colors, and the priests dressed in blue. The 
women’s dresses came to their ankles, and 
on top they wore a kind of tunic, or long 
loose blouse. 

It easy to see why men in the north 
found trousers more convenient th^n the 



t he m . 
nine h 
the 
maker’s 
m u s t h 


I'lar ! riilihshiu!; Co 

This picture of Isaac blessing Jacob was painted in modern times, and 
shows the artist’s idea of what their costumes may have been like. 
We have no very clear description of the dress of the Hebrews of that 
early day, but we know that in general it was made up of an under 
garment, either a loin cloth or a tunic, and an outer garment that 
might take a good many different forms. The tunic worn by princesses 
and important men reached down to the hands and the feet, hut it 
probably had no sleeves. 
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The clothes on 
this page have 
all been worn by 
well-to-do peo- 
ple ip Holland 
at one time or 
• another. 





Though fash- 
ionable women 
everywhere have 
long taken their 
styles from Paris, 
there always are 
slight differences 
among the vari- 
ous countries. 




The man just above at the left and tho v^oman on the 
opposite side of the page are persons '^f the sort that 
Rembrandt, a famous Dutch artist of the seventeenth 
century, used to love to paint. Those stiff white ruffs 
frame many of his faces, and the good Dutch wives 
who sat for him were very likely to wear white cans 
similar to the one showu here. Dutch peasants wear 
them even to-day. 



The two 
dresses 
in the left- 
hand corners 
of the page remind us 
of the demure cos- 
tume adopted by the 
Quakers. 


you have 
looked at the 
costumes on the 
preceding pages 
you will know at a glance 
that the grand lady shown 
just above lived in the 
seventeenth century. 
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. In staid array in 
their glass cases at 
the Smithsonian 
Institution in 
Washington are 
these 
gowns 
worn by 
the wives 
of the f 

presidents ' 

of the ' 

United j 

States. M 

A. Inabout j 

1800 Mrs. John # 

Adams wore ■ 

this simple but S 

becoming blue Y 

gown when she. . f 
presided 
o V e r 1 m - 
p 0 r t a n t 
functions. 


It was in the second r 
decade of the nine- ; 
teenth century that 
pretty Dollv Madison 
charmed 
k Washing- 

I ton society 

i in the stiff, 
matronly 
gown 
shown 
at B. 

C. Mrs. 
Martin UMP'iJ 
Van Buren 5® 1 
appeared, H S 1 
in about B 

costume of 

blue velvet hBIH 

with hoop 


The blue brocaded J 
gown worn by Mrs. ■ 
James K. Polk I 
sometime between I 
1845 and 1849. I 
G. One of the ugh- Y 
est periods of 
women’s dress is 
represented by this 
gown of cream and ^ 
gold brocade worn jJJ 
by Mrs. Rutherford 
B. Hayes in about 
1880. 



E. It was prob- g-A 

ably before the 
thirteen colonies 

had gained their \j 

independence ^ 

that Martha L 

Washington first n 

appeared in this B 

dress of salmon „ B 

'silk hand-painted 
with American in- i * 
sects and w'lld 

flowers. Js? 

F. A gown worn 
by Mrs. Grant in 

the seventies. 




H. Of the same 
general style as the 
gown at G is this 
one worn by Mrs. 
Garfield in i88i. 
That was the day of the 
unsightly bustle, a pad 
worn at the back just 
below the 
waist to 
“improve” 
the figure. 





IMioto l»y Nntlonni Miinonm 


In the early six- 
ties Mrs. Lin- 
coln presided 
over the White 
House in this 
gown of pansy- 
colored vel- 
L vet (t^. 
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flowing robes the people of llu* Mediter- 
ranean liked to ^^ear. A toga would liardly 
be comfortable for wading through a snow- 
drift. In fact trousers for the north and 
skirts for the south used to Ije the general 
rule in ancient times, for both men and 
women. And even in our own da\ llie women 
who do men’s work, 
like working the mines ^ it 

in Belgium or tending 
the cattle in Switzer- 
land, find trousers more 
convenient. Perhaps 
the women of northern ^ ' 
climates p - ; - ^ i j ' 

would never / 4 I \ v 

have put olT V 

trousers if it ]Hr| ^ .1 

had not been 

one led largely indoors, aj { 0* 

The peo])le of (haul IE I )^jL 

- -the modern France--- 
dressed after the man- 
ncr of the people across ff| . jm 
th(‘ Channel, and kejg l jfw ( 
jiretty much to that ^ ! 

good old fashion well y 

down into the Middle 
Ages. And of course the 

tunic and cloak were The lady at the left is sti 
f , . . of Creek and Roman da' 

the fashion in southern P/iiddle Ages. But before 

countries long, long one of the great steps 
. IT." 1 tunic will begin to fit the 

after the Roman rule dress. In the century 


or garters from the knee down, 'i'heir bli^ck 
.s1kh*s did not come abovT the ankle, were 
pointed in front and sometimes behind, and 
the soles were often of wood. 

But it was not long till smart folk began 
to see who could wear shoes with the longest 
jioints in front. So at llie same time that 
cloaks and gowns [)C- 
trail, and sleeves 
hung way below the 
SgrmM- hands inside them, the 
slioes, too, took on a 
^ length that must have 
: -ir been a curse to the 

^ fir • wearer. Cor- 

^ j < 1 . ^ , taiiily they 

i ^ ^ H \ 1) r o u g h t 

curses in other 
0- ^ V wa>s, for the 

> ^ clergy said 

just w' h a t 
, people who 

’ i were vain enough 

‘ to wear such imin- 

. I i rositit's might c\- 

i ^ pect to encounter 

) I { i 'I Ill I he world to 

V \ V ^ come. Hut the 

Li Ik ' '*• good priests could 

not do iiurIi to 

w\is bent on fol- 

l wearing the tunic and cloak lowing a fashion. 
}, though she is living in the j., ^ , 

long there will come a change ohoes were turned 
n the history of dress. The up at the 

criirp nnrl Irknir a mnnarn ' * 


tunic and cloak were The lady at the left is still wearing the tunic and cloak lowing a fashion. 

f 1 • • ,i_ of Creek and Roman days, though she is living in the , 

the fashion in southern P/iiddle Ages. But before long there will come a change bhoes were turned 
countries long, long one of the great steps in the history of dress. The way Up at the 

. 1 Ti 1 tuiuc will begin to fit the figure, and look like a modern ■ \ . . 

after the Roman rule dress. In the century after William the Conqueror toes, and twisted 

liad vani.shcfl from the if"'?®'* i" EngUnd women were wearing tightly laced 1;^^ ram’s 

bodices, like the one at the nght, and both men and 
earth. But as the toga women arrayed themselves in two tunics and a cloak, horns. It was 

vvnrn ind uppermost tunic that the jacket and ^ • i f t h 

was worn less and less, doublet finally developed. s a i ri t li a t t n e 

the tunic came to be style was first in- 

more and more imjior taut. People decorated vented by an unfortunate gentleman who 

it wdth animals, landscapes, figures of men, had bunions. Finally parliament had to 

and scenes from the Bible. step in and pass a law’ to stop such foolish- 


the tunic came to be 
more and more imj iortarit. People decorated 
it wdth animals, landscapes, figures of men, 
and scenes from the Bible. 

By the time wlu'n William the C.'onqueror 
w^as moving his throne across the Channel 
to the green island he had taken such a 
fancy to, both men and women were wearing 
tw’o tunics, one long and one short, wdth a 
loose, togalike cloak for warmtli; and on 
their legs the men had learned to w^car tight 
hose that came w^ell up. If their trousers 
were long, they bound them close with bands 


When Tunics Were Made of Gold 

As time went on the simple tunics of earlier 
days came to be laced and slashed and puffed 
and fitted in every inhaginable waiy, and the 
cloaks took many shajxis. The weavers and 
dyers had learned to do marvel6us things, 
and rich fabrics — damasks, cloth of gold, 
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This is the wdy you would 
. have l9oked if you had 
been a lady or gentleman 
living in Europe a century ago. At A and 
C are the fronts and backs of two gowns 
that show the beginning of the vogue for 
“crinolines,” or full skirts 
if held out by very stiff 
* - ^ petticoats. 









Long tight trou- 
sers have now 

become the fashion for gentlemen, and 
r Iderols of silk and lace and feathers are 
left for the ladies. a 

** But overcoats have 

^ skirts reaching to the 

C ;y ground. 



\ I The gentlemen at 
I / D and F have 
\ I coats cut much as r, 

\ ! a full-dress coat 

j is cut to-day. >4 a:? 
W With it went an ^ 
elaborate waist- 
coat and a frilled shirt. Before the 
century is very old those cocked 
hats will be exchanged for tall stiff 

hats somewhat like the silk 
hat of to-day. 


£. These ele- W 

gant creatures H ■ 

are wearing V V 

the tight stays ^ V 

that came in " 

about 1830. ^ ^ 

Soon after ^ ^ 

that, skirts 

began to widen, and before long a 
fashionable lady would wear more than a dozen 
petticoats to hold out the w'hite muslin dress that 
she wore to a ball. \ 





Many a family ^ JPk 
prizes a colorful / 

old shawl, handed / 
down from some 
great-grandmother. 

One of them is shown at G. 


TV#/ H and I. After 
the French Revo- 
lution women’s 
fashions were ^copied” 
from those of Greece and 
Rome. This lasted till 1815. 
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silks studded with gems, and rare furs and 
laces — made the robes of both men and 
women gorgeous to behold. 

When Tailored Clothes Came into Style 

Of course those elaborate garments could 
not be made by running up a couple of 
seams, as in the Greek and Roman tunics. 
So now what we 
think of as “tail- 
oring’’ appears- 
at about the end 
of the thirteenth 
century — and 
clothes are fitted 
instead of being 
draped. Heail- 
dresses too come 
to be marvelous 
and monstrous, 
d'hosc amazing 
steeples and 
towers and turrets 
have been de- 
scribed elsewhere 
in these books, 
rhey were only a 
part of the rich- 
ness and extrava- 
gance that people 
loved so much at 
the close of the 
Middle Ages and 
in the centuries 
that followed. 

Of course the 
common people 
could not dress so 
wildly; they had 
to follow the fash- 
ion afar off. And 
luckily for every- 
one the styles did not change every season. 
When a man spent a fortune on a single 
suit, and loaded it with jew'cls, as often 
happened in the sixteenth and .seventeenth 
centuries, he could hardly afTord to discard 
it at the end of two or three months. 

But such folly as this could not last. In 
1666 Charles 11 , even though he was the 
• merrie monarch,” announced to his court 
that he was going to adopt a fash'on which 


he would never change again; and, strange 
as it may .seem, he kej)l his word, and other 
men, in all the generations since, have fol- 
lowed the same general fashion that he set. 
It had to come if the country was to thrive, 
for the extravagance of earlier centuries 
w'ould finally have ruined e\^cryone. 

You will have no trouble guessing what 
C'harles’ new- fash- 
ion was. Hut we 
will (lesrrilK! it to 
you in the words 
of the famous 
lV[)ys (i)eps), who 
through those 
bra\i‘ days ke|)t 
the most famous 
all diaries, 
“dhis day,” Ik* 
sa\s on ()ttol)er 
j 5, “the king be- 
gins to j)ut on his 
vest, and I did see 
severed persons in 
the I louse of Lords 
and Commons too, 
great courtiers, 
w'Ih> are in it; 
being a long cas- 
soc'ke (lose to the 
y, of black 
cloth })ink(*d with 
wliite silk under 
it . and a coal ov(‘r 
it, and the legs 
ruflled wa'lh black 
i- 
a 

very fine a n d 
handsome gar- 
ment.” 

That was the 
coal and vest, wdiich had originated in France 
and w^hich, in one form or another, have been 
the fashion for men ever since. At first the 
breeches were short. It was not till the 
French Revolution, some century later, that 
the common people of Paris started the 
fasha^n for long trousers, ])y waiy of showing 
their (;ontem])t for the garb of the nobility. 
Indeci^l, short breeches are still a jjart of the 
court costume for men in England. But 



Phutu liy Vifl 

Charles II, the “merric monarch” who came to the English geon’s leg 
throne in 1660, is here shown with pretty Nell Gwyn, a famous 
actress of the day who was one of his favorites. This is the 
Charles who finally adopted a sensible costume and held to the 
style until his death. And from that style the dress of the 
modern man has been derived. 
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f) 



No c o s - 
tumes in the 
world are more 
beautiful th.An the 
heavily embroid- 
ered silk robes of 
the Far East. 
Those at A and C 
are from China. 



B. This 
charming Jap- 
anese baby wears 
a kimono, just as do 
his father and 
mother, and the other 
people in Japan. 







The Japanese 
costumes at D 
and F are kimo- 
nos of heavy 
silk exquisitely 
embroidered in 
harmonious col- 
ors. With them is 
worn a sash that 
may sometimes 
cost a small for- 
tune, so beautiful 
are its workman- 
ship and mate- 
rials. At £ is a 
group of Japa- 
nese dramatic 
performers in 
costumes such 
as used to be 
worn in Japan 
when the country 
was ruled by 
armed knights. 



The cos- 
tumes at 
G, H, and 
I are all Chinese, 
and all of them 
very magnificent. 
Both men and 
women in China 
wear wide 
trousers and a 
long loose robe or 
jacket with high 
neck and loose 
sleeves. Over 
this, short wad- 
ded jackets may 
be put on for 
warmth. An 
official wears 
satin boots, 
and carries his 4 
pipe and fan in ^ 
them. pi>or peo- 
p’e dres.> in cot- 
ton, but the 

wealthy wear silk. 




rboto* by Field MuHeiiin, Vumel Kiliirttiuin SerMro eu.l Aiiipru-aii Ke-l ( n.w 
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nothing has ever made men change entirely tille<l the soil. But as men came to stand 

from Charles^ sensible garb— “a comely and on an equal fooling before the law, they 

manly habit/’ said a writer of his day, adding learned that it was vulgar to try to attract 

that it surely was too good to last. attention to themselves merely by wearing 

The wild extravagance of the past never expensiv^e ch^thes. To-day both men ami 

came back. Gradually the men of other women feel that good taste demands that 

countries followed the sensible lead of they dress (piietly on the street. And the 

Englishmen. To be sure, in the late seven- fashion for men is so severe that the only 

teenth and the eighteenth place where they allow themselves much color 

centuries there was a fool- is in their ties and scarfs or in sports attire, 

ish custom which de- Then, too, as the various nations of 

manded that everyone ' (he world drew closer and closer to- 

of standing, both young EfK g e t li e r and 

and old, must wear a / came to know^ 

powdered wig, ^ ^ one another 

w ith a three- belter, they no 

cornered cocked [ 7 * longer wanted 

hat on top of it. h J emphasi/.e 

And at the same their differ- 

time <r 

returned to the 4 iBp they 

enormous hoop skirts wearing their 

w'hich had ^B^BL inten'sting but 

the time of Queen Eliza- outlandish 

beth - only in 1 7 50 these ' i f t i o n a 1 cos- 

grew so vast that a fash- j.,, „.-ch. ! 1/ M B tumes To-day 

ionablc London house giiz^'n/Vou/r/ ! I ^ Jm ^^B^ cverv fashi(m- 

sometimes had its stair- m «-.«.!.« of An ^ ^ ^ 

ways built w'ith balustrades ^ ^ woman tries to 

curving outward, in order r^ied the land of.England, / B^L look like a cili- 

that the ladies might get dressed much as did / j , 

upstairs. In another him- the topmost picture. By the f world, rather 

dred years women "ere of the^sejemeemh ^ W 

seized with the same mad- been taken toward our modern dress, as you may see [larticular nation. 

nes*; -dl over 'icrni'n nnd thf- picture of Charles the First, in the center ,1.., „,,ji 

-S a \er again, a 1 tnc Another hundred years brought garments still well- 

period following 1830 saw more sober and comfortable, as is shown by the eight- to-do people of all 
ocf ..L= eenth century gentleman at the right. After the French , 

hoop skirts as wide as an\ Revolution, at the close of the century, trousers were niridem nations 
that had been worn a lengthened, though they were still uncomfortably tight, dress alike. 

, 1 r wTi t ®nt before long they grew looser -and then the final ,, , , 

century Dclore. What a ^^ep had been taken in bringing our comfortable But who de- 

pest they would be in a modem attire. cides what that 

modern elevator or subway or street car! dress shall be? How are the .styles mafic for 
But just the same, everything vva^ growing us, and who agrees upon them? Now that is 
steadily more sober The sjiread of democ- all very interesting, and in some w^ays rather 
racy saw to that. A gaudy dress was no complex. It may be said that until the 1930’s 
longer the mark of a gentleman. In the a few French designers, called “couturiers” 
Middle Ages every class, every [irofession, (kob'tu'rya') , dcciflcd wdiat women should 
every occupation had had its own special wear, and a few English gentlemen, with 
costume. We still may see monks and nuns suggestions from their tailors, set the fashion 
dressed in the style that they chose at that for men. 

time; and all the older lands have peasant This all began a long time ago. The 
a>stumes, beautiful and colorful affairs, French court for generations was the gayest 
that used to be worn by the people who and m(;st brilliaiA^Mftilliurppe, and French 


IMiotoH l.j I{i'-.ch> 
eitz, 'l’)ie I.ouvro, 
.111(1 Mutrnp^ilitan 
Mu-tod m of Art 


T and 

closer to- 

goth 

e r an d 

came 

to know' 

one 

a n 0 1 h e r 

belter 

, they no 

longer 

wantefl 

to emphasize 

thei r 

differ- 

enccs. 

anfl so 

they 

st op])ed 

W’caring tlieir 

intercf 

■^ting but 

outlan 

dish TiiL- 

1 i 0 n 1 

1 1 c 0 s - 

tumes 

To-day 

every 

fashiim- 

able' 1 

inan and 

woman tries to 

look li 

ke a cili- 

z e n 

0 f t li e 

w orld 

, rather 

t ha n 

of anv 


I in bringing our comfortable liut Who UC- 
>dcm attire. cides what that 

dress shall be? How are the styles mafic for 
us, and who agrees upon them? Now that is 
all very interesting, anfl in some w^ays rather 
complex. It may be said that until the 19.30’s 
a few' French designers, called “couturiers” 
(kob'ti/rya') , dcciflcd w'hat women should 
wear, and a few English gentlemen, with 
suggestions from their tailors, set the fashion 
for men. 

This all began a king time ago. The 
French court for generations was the gayest 
and m(;st brilliqij^^isiftiilii^rppe, and French 
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Here are interesting costumes 
ranSing all the way from the 
frozen north to the sands of the 
Sahara. Since these are simple 
people we shall expect to find 
them making their clothes of 
materials near at hand, and 
shall not be surprised to find 
that a Burmese native does not 
wear furs nor an Eskimo dress 
in silks and satins. 




In a palm-strewn oasis of the Sahara stands 
the town of Biskra, a part of Algeria. 
There, amid groves of olives and 
orchards of pomegranates and apri- 
cots, are scattered little mud- 
walled houses; and there is the 
famous street of dancing and 
singing girls from the tribe of 
Walad-Nail. Two of them are 
shown at A, clad in the flowing 
costumes that we always think 
W of as belonging to the Oriept, 

and gay with bangles and 
jj^W ' innumerable other 

V ornaments. 







At B and D | 
are two 
American 
Indians as 
they may be 
seen to-day in 
Y ellowstone 
Park, dressed in 
the regalia handed 
down from their forefathers 


At E is a little Indian 
papoose all dressed 
up in her best; and at 
G is an Indian woman 
in the beautiful cos- 
tume of the Dakotas. 









D. This 
squaw has 
decorated 
her costume 
with the 
modern 
substitute for 
w a m p u m , 
which always 
consisted of 
p o 1 f s h e d 
shells of black 
or purple or 
white. 



The Eskimo woman 
at I and her little 
daughter at F are 
ready for winter. 



C. A belle from distant 
Burma. 

H. African natives dressed 
in their gayest and best. 






\hot,« by D c B A Q. Railway, nramatorff Brother*.. M.we..u, of the American Indian. American MilMura of Natural llmtory, and 
National Muaeuni. 
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I’hoto liy )l A O K’hiIm ly 

When the first American railroads were being built, 
along in the 1830’s, the people who boarded the little 

laste and art have never been excelled in 
all the>e nlalte^^. Ihe French have a ^ifl 
for style. So the ‘‘latent thing” from Paris 
was always of great interest to women in 
every nation, for it was usually [)retty. 
And whenever amliassadors or visiting noble- 
men went with their families to the French 
court, their wives and daughters bought 
themselves a whole new outfit as soon a^> 
possible, for they did not like to look behind 
the times. When they wxmt home they t«)ok 
their new wardrobes with them. In this way 
the taste or whim of France came to rule 
Europe and America. But bccaiLx* American 
women lead much more varied lives than 
French women do, we have lately been turn- 
ing to the work of American designers. 

Now just as the art and delicacy of the 
French made them the best designers of 
clothes for women, so the dignity and re- 
straint of the Fmglish taught them what 
w'as most fitting for men. And the men of 
the English court — the court of St. James, 
as it is called, from the name of the old 
palace w'here the court functions once wxre 
held — came to be the most powerful men 
in Fmrope, for the vastness of the British 
possessions and the weight of Britain\s 
^ower gave them an influence which the 
men of weaker nations could not usually 


trams dressed like this. That was the style in which 
old Uncle Sam was permanently arrayed. 

exert. So these were the men whose sensible, 
eomfoiiable clothes were cuj)ii‘tl everywhere 
-- and ?>till are. 

And yet, in spite of all that French de- 
signers and ICnglish tailors can do, it is the 
IHiople themselves who hually make the 
styles they wear. Their habits, their tastes, 
their way of life sha[)e the clothes in which 
j)euj)le must aj)])ear. And the designers and 
tailors w'ould starve if thev tried to dictate 
fashions that their customers refused to 
follow^ or coulil not afford [o buy. 

Why the Styles Change 

For of course to the designers and tailors 
it is all a stern matter of bread and butter. 
That is why the styles change every season 

in order that fashionable people may have 
to buy newv dollies from merchants wdio 
want to sell them. Then the rest of the 
wxrld feels that it must follow suit, and so 
the business of manufacturing goods and 
garments and of selling them to the public 
all goes merrily on. 

But if the designers and manufacturers 
stoj)ped studying the tastes and needs of 
their public, the w'hole great industry would 
stai d still. People arc like sheep, it is true, 
hut after all they can be driven' only so far. 
They nate to spend their money for some-* 
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thing they do not like and will never want 
to wear. So because of all this, dre^s has 
kept pace w’ilh the fast wheels of progress. 

Only think for a moment i>f the change 
that has come about in the lives of women 
since the opening of the twentieth century 
and you will see why they wear the com- 
fortable, practical clothes that arc in fashion 
lo-ilay. Less than half a century ago, women 
were deforming their bodies in just about the 
way in which certain very ])rimitive ])eoples 
ilid. They w'cre drawing in their w'aists 
like a w^as])’s, wrre pien ing their ears for 
rings, WTre torturing their feet in shoes 
several sizes too small, and w'ere choking 
themselves with high collars that left raw' 
spots wherev'er they rubbed. Anything 
more hideous and deformed than some of 
those old fadiions it would be luird to 
imagine. Is it any worn'er Ural it was 
ladylike to faint in an age \sh(‘n no fashion- 
able w'oman could, by any accident, take a 
good deep breath? 

But th#‘n vvomen began to be real peojde. 
Girls w'cnl to college and ])'"'gan to work at 
something besides sewing and a little em- 
btoidcry. It was no longer a disgrace for 
them to earn a living. And at the same 
time they began Uv leave olT their torturing 
corsets, their uncomfortable collars', and 
their yards and yards of trailing skirt- one 
of the most efticient germ collectors the 
world has ever seen. K\a‘ry time they en- 
tered a new sphere, they Ijought lliemselves 
suitable clothes for it. 'Ihey took up golf 
and tennis, motoring, the aiqilane, and 
mountain climbing, 'rhey are doctors and 
lawyers and public ollicials; they o[)erate 
thriving businesses and direct big philan- 
thropic enterj)rises. Needless to say, faint- 
ing has had to go out of style — but the 
clothes that caused it had to go gut of style 
first. To-day women’s dress is probaldy as 
beautiful and sensible as it has ever been 
in the history of civilization. 


Now' it is interesting tliat not long ago 
the French designers decided to turn l)ack 
the clock of time. Tlie manufacturers of 
yard goods were comjdaining that the new, 
comfortable styles did not take enough cloth, 
and the corset makers said that if women 
ke]^t on being comfortable the corset business 
would be ruined, and the makers of gloves 
said it was a scanilal for WDincn to apj>ear 
in evening dress walhout having their arms 
sheathed in leather right uj) to the shoulders. 

So all of a sudden, women were told that 
they must woar yards of skirt that reached 
clear to the ground, that they must lace 
themselves into snug corsets, and ncn'cr 
a])])C'ar in i)iiblic without gloves. Styles 
w'cre to be very ‘‘feminine” -or, in otlier 
word-^, like the styles of a long time* ago, when 
Women were exluiusled if they w^alkcd half 
a mile. 

But right at that moment it w'as proved 
for good and all that it is the i>eople ihem- 
selv(‘s who make ihti fashions. Women said 
that they could not j)ossil)ly drive an auto- 
mobile with all those yards of (lotli around 
their legs, and that tlic new'-style corsets 
w'erc an invention of Satan, fhey managed 
to get along with the’ clothes that were 
hanging in their closets, and ]>y another 
season the dc‘signers had leariu‘d their le.sson 
and w'ere willing to .sell their customers 
clothes iliat wa-rc more sensible and com- 
fortable. 

So remember, whenever you go to buy 
shocks or a coat or a hat, that your choice 
is helping to create lliat great, vague thing 
that w'e know' as “Fashioit.” Never allow 
a manufacturer or salesman to impose on 
you with something tliat is ugly or silly, 
lie is doing it solely for his own profit, and 
you are under no sort of obligation to fall 
in wdth his schemes. Instead, it is your 
duty and privilege to helj) make the clothes 
of your own generation the most iKxiutiful 
and filling that the w'orld has ever seen. 



COSTUME 




' 'r 




(4) c. 1780-1790 


(3) c. 1735-1750 



(5) c. 1794-1800 


(71 c. 1876-1882 

{!) (2) (3) Aristocrats in formal att-.e 
when Frt h and Dutch styles pre- 
vailed throughout Europe and America. 

(4) House dress or traveling costume, a 
favorite style of Marie Antoinette's time. 

(5) An tncroyable and a Marveilleuse, 
extreme modesof the Directoire period. 

(6) Riding habits of the early Victo- 
rian era. (7) Formal day and afternoon 
gown of the bustle period. (8) Evening 
or formal dress, mid-20th century. 


(6) c. 1845-1855 or formal dress, mi 

•-4^ Reproduced by permission of The Encyclopedia Americana 
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(8) c. 1950 

Drawn by Margaret G. Baldwin 








The STORY of GQTTQIV 

Reading Unit 
No. 2 


GREAT ^^KINO COTTON” 

Note: For ixisic injorivation For statistical and cur rc7it facts , 

not found on this pai>r, consult consult the Richards Year Book 
the general Index, Vol. 75 . Index. 

Interesting Pacts Explained 
Colton sj)innin^ in ancient times, is made of, 9-28 

9 -27 Two hundred varieties of cotton. 

Climate neces'^al'y for growing 9 28 

(‘olton, 9 *27-28 The cotlon-gri>u ing j>ear>on, 9 32 

d'lie world cotton croj), 9 -28 Cnemi'^of the cotton plant, 9 33 

W'liat most of the world’s clothing Spinning and weaving, 9 -34 

Filings to Fhink About 

flow has cotton changed the his- ton the most valuable? 

tory of tlic world? How are cotton plant pests de- 

Wdiich countries grow cotton? stroyed? 

Why are gulf and sea-island cot- 

Pict^4,re Hunt 

How is cotton grown? 9 -26, 28, How is cotton spun and woven? 

32 9-30-31 

Related lilaterial 

How do insects make sounds? 3- time^ 9 27, 10—403 

292, 337, 345-49, 372 How is t> i t'btained from cotton? 

How do insects breathe? 3-274 9 312 

How is cotton used to make How does the cotton gin clean 
ra>'on? 9 86 cotton''^ 10- 404-7 

How does cotton compare with How are explosives made from 
wool? 14-550 cotton? 10-417 

How was cotton used in ancient 

Practical A pplications 

Hov.' is cotton thread manufac- How is cotton thread made into 
lured? 9-30 cK»th? 9-31 

Eeisure ^ime A ctivities 

PROJEC r NO. t ; Spin some PROJECT NO. 2 : Weave some 
thread from a piece ni Huffy cot- cotton cloth, 10-342. 
ton, 9-46. 

Summary Statement 

Cotton supplies man with The loss of one cotton crop would 
ninety percent of his clothing. bring hard times. 
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GREAT “KING COTTON” 




The slow, back-breaking toil of picking cotton will eventu- 
ally be done away with by the mechanical cotton picker. 
Above, you may see how it works. First, barbed spindbs 
at I and 2 pick the cotton from each side of the plant. At 
3 it is removed from the spindles and drops down to the 
air conveyor at 4. This blast of air carries it to the grates, 
5, where dirt and trash are blown out by air from a vac- 
uum fan, 6. From the grates the cotton pisses to a ro- 
tating device, 7. This sends ii to an air Mast conveyor, 
9, set in motion by the blast fan at 8. The blast carries 
the cotton against the grates at 10 for a final cleaning be- 
fore it goes into the basket, ii. At the edge of the cotton 
field hydraulic cylindeis, 12, will tilt the basket to unload 
the cotton into waiting vehicles. 



At the right you see the cotton picker at work in the field. 





f noios by InteTnatlonal Harvcitcr Co, 



The fanner at the left is culti- 
vating his cotton by machine. He 
has been wise enough to contour 
(kon-tooi/) the field that is, to 
plant the rows across the slopes 
of the land instead of up and 
down hill. This keeps the water 
from washing out the soil dong 
the furrows. The use cf machin- 
ery in Iho cotton fields is expected 
to work a revolution in the South, 
for it enables one firmer to do 
the work of five men. He will 
make more money, his cheaper 
cotton can once again compete in 
the world market, and labor will 
be freed to work in Southern in- 
dustry. 
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GREAT “KING COTTON” 

Out of His Fields of Summer Snow Have Come Half of the 
Clothes of the World and a Good Deal 
of Its History 


AN \()ii holicvr that any man could 
stand and look at cotton j^rowin^in a 
held one morning and then put on a 
suit of clothes made out of that very cotton 
the same evening? Well, it can he done, 
and has l)ecn done. About fifty years ago, 
in 1 88 1, at the Coth*n M\j)osition in At- 
lanta, the Governor of Georgia appeared 
one evening in a line suit of clothes made 
out of cotton that had been growing in he 
held that very morning. And since then 
that record has been broken many times. 

Such is the marvel of the newest ma- 
chinery, at work on one of the oldest of 
man’s crops. And it is about this rich crop 
and the machines to handle it that we are 
now going to talk a little. 

Nobody knows when cotton was hrst used 
make clothes. In India and in Egypt it 


was sjMin into thrcarl and woven into cloth 
thousands of years ago. In Rome it was 
used to make tents lor the great army of 
Julius Caesar. In Peru and Mexico the 
Indians were wearing cotton when the Span- 
iards hrsl found them there, and for many a 
century they had been wrap]'>ing the bodies 
of their dead in cotton cloth for burial. So 
the use of it is very old ami very widespread; 
and in our sloi v about spinning and weaving 
we have told of all the ways that men have 
known of making cotton into cloth. 

Cotton will grow only in warm countries. 
It is now grown in nearly every warm land 
on both sides of the Equator. From the 
very first it has been the great crop of our 
southern states, which supply more cotton 
than any other country in the world. After^ 
them comes India, wiin China, Eg\^)t , and 




GREAT “KING COTTON” 



i'hoto oourtMy Dan River Mill» 


These are the people who pick the great fields that 
spread their snowy cotton over thousands of acres in 
the United States. The harvesters say they **black a 
\itrip'* when they pick of! the white bolls which make a 
cotton field bright, and leave the plants bare. 


Brazil; and a great deal of cotton is also 
grown in Russia, Mexico, and Peru. The 
crop of the whole world is staggering to think 
of. All together it weighs many billions of 
pounds — and if we remember how light and 
fluffy cotton is, we know what a pile this 
would make! 

In tlic old, poetic jflantation days, the vast 
fields of the South were busy places, and in 
spite of the hot work, they were often merry. 
Cotton and sugar cane and tobacco were al- 
most the only crojis grown there, and the 
plantations often covered thousands of acres. 
The work was all done by the dusky slaves 
who lived in clusters of little cabins around 
the mansions of flieir owners, the great plant- 
ers. In the day the darkies toiled “in the 
cotton and the cane” and in the evening they 
often gathered in groups to play the ‘‘old 
banjo” and to sing the sad, sweet songs that 
have now become so famous as plantation 
melodies and “Negro spirituals,” Some of 
the most po])ular songs in the world hav(* 
come down to us from the old days of the 
cotton fields. 

Cotton Is Still Called King 

And in many ways it is still about the same 
all through the Southland. 'I'he Negroes arc 
now free, but they still pick cotton and they 
still sing as of old. The plantations are fai 
smaller, and so is the crop. Hut it still is 
called “King Cotton,” though the farmers arc 
now exj)erimenting with a greater variety of 
crops. Probably the cotton-picking machines 
now on the market will eventually make it 
profitable for the farmers to plant more cot- 
ton again. Most of the clotliing the world 
wears is made of cotton. If the world crop 
were to fail we should have a bad time. 

Now what is this priceless plant that we 
call cotton? It is one of the mallow family, 
and is a cousin to the marshmallow and the 
hollyhock. There arc nearly two hundred 
different kinds of cotton, though only very 
few are widely grown. In the upland fields 
the plants of “staple” cotton grow three or 
four feet high. Culf cotton, along the Gulf 
of Mexico, grows a little higher. In Peru the 
cotton plants may get to be ten feet tall, and 
on the islands off the coast of South Carolina 
and Georgia they will grow to twelve fee*^ 
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INTERESTING FACTS ABOUT COTTON 


Cotton fiber spins easily into yarn because it is not 
perfectly straight; it is 'really a thin flattened tube 
that is lobsely turned but not tightly curled. If you 
looked at it under the microscope you might compare 
it to a corkscrew which had been somewhat drawn 
out in length. The twists make one fiber cling to 
another when they are spun, and the strength of the 
yarn depends on the various fibers’ clinging together 
in this fashion to form one smooth thread. 

Wool fiber is not so smooth on the surface as cotton 
is. Tiny cells, overlapping like the scales on a fir 
cone, form slant ridges on the outside. The fiber is 
crinkly and has much tighter curls than cotton has. 
So it is more elastic than cotton or silk and even more 
suitable for spinning, for the wool fibers do not slip. 
In finer woolens the crimps are very numerous and 
close together. Because of these many crinkly fibers 
a woolen fabric is full of tiny air spaces that allow of 
a free circulation of air, so that moisture is less likely 
to gather on the skin of a person wearing the cloth. 
But more than that, the air spaces help to keep the 
wearer warm, for like a dead-air space in a wall they 
keep the cold out and the heat in. 

Much of the cotton used for the world’s clothing comes 
from the warm, fertile lands of the United States, 
where the abundant crop and machine labor makes 
the cost of the raw fiber veny low. Great Britain is 
one of our heaviest buyers, though since World 
War I her former position as leader m the making of 
cotton cloth has been challenged by the United 
States. For many years her mills set an example 
to the whole world in turning the woolly balls into the 
materials that are so necessary in our homes. Man- 
chester ^ . . Jtboring citios in England produce 
every variety of plain cotton cloth, such as batiste 
(bA-testO, cambric, muslin, lawn, voile; many kinds of 
“fustian” (fus'chan), such as corduroy, moleskin, 
and velveteen ; dress materials, such as pique (pe-kaO» 
poplin, gingham, dimity, and sateen; materials used 
in upholstery, such as cretonne and chintz; and a wide 
variety of other fabrics -some coarser and some more 
delicate -such as flannelette and artificial silk. It waS 
an Englishman, John Mercer (1791-1866), who intro- 
duced the process known as “mercerizing,” whereby 
cotton is treated with a solution of caustic alkali to 
make it take the dye better. If the cotton cloth or 
fiber is stretched during the process it takes on a 
silky look. 

The United States uses its best cotton in its mills at 
home. The Egyptian cotton that it imports the very 
finest in the world— is for use in knit goods. The 
cheapest fibers raised in the South are exported to 
China and Japan, or are woven at home into coarse 
cotton sheeting and uncolored cloth which the poorer 
people of China and Africa are glad to buy for very 
little money. For home use cheap cotton cloth is often 
printed with a colored pattern to make the familiar 
“calico” of kitchen aprons and similar garments. 
For many years New England led the country in manu- 
facturing cotton cloth, and she still produces most of 
the more delicate fabrics made in America. Phila- 
delphia has become another important center for cotton 
weaving, especially for tapestries and chenilles (shA- 
nel') - goods made of a kind of tufted cord — or fabrics 
that require great skill in dyeing. She also specializes 
in machine-made lace, hosiery, and knit goods. Lately 
the South has come to rival New England itself in the 
production of certain kinds of cotton cloth. 

Other countries, especially Brazil, are doing an in 
their power to encourage cotton weaving. Brazil 
manufactures most of the fabrics used at home and 
exports material to Argentina, Uruguay, and Paraguay. 
Japan too mak^s a great deal of cheap cotton goods. 


It is probable that India, Japan, and China will develop 
the industry more and more in the years to come, 
for labor in those countries is very cheap. In general 
Europe manufactures the coarser materials for its 
own use, though Northeastern France and the manu- 
facturing towns of the Rhine Valley produce some fine 
cotton cloth and thread. Of course cotton thread and 
twine are made in many places. 

It is interesting that more and more cotton is used in 
industry as time passes. This is especially true in the 
United States, where much of our cotton is made into 
goods used in manufacturing, building, transportation, 
and other industries. In t^s country alone cotton 
pods are put to over a thousand uses. They are madp 
into bags for shipping goods; they are used in up- 
holstermg automoDiles; the tires on which we ride 
depend upon cotton for their strength; it binds our 
books; it wraps cheese and meat and other foods; it 
is woven into sails and tarpaulins, and belts that help 
to drive machinery; and it is often called upon when 
houses are built. No wonder such a large number of 
the farms in the United States are growing the little 
white balls. 

A great many things depend upon the cotton crop. It 
was our country’s chief export for more than a century, 
and has often been called “the barometer of world 
trade.” For if the crop is good and the price is high 
business in general is likely to be good. The return 
from it n kes up a large part of the total income of 
farmers la the United States, and the growing and 
manufacturing of it give employment to many millions 
of people in our country. It yields our farmers far 
more cash than any other crop does, and on many of 
the farms in the South it is the chief crop. 

But more than that, the size of the crop and its price 
influence the prosperity of countless other industries— 
the manufacture of farm implements, steel, lumber, 
shoes, radios, furniture, automobiles. For when the 
returns from the crop are satisfactory all the people 
who help to grow or manufacture cotton are able to 
spend more money for the necessities and luxuries 
that the industries of our busy country supply. In- 
directly this affects the business of railroads, shipping 
lines, banks, and insurance companies. Foreign 
exchange rates — that is, the amount our money is 
worth in terms of foreign moneys— may rise or fail 
as the price of cotton rises or falls. So it is easy to 
see how important the world cotton crop is, and es- 
pecially Ih' cotton crop of the United States, since we 
produce sue.’ a large part of the world’s cotton. 

Since so mvrn depends upon the size and quality of the 
cotton crop the Department of Agriculture watches its 
growth carefully. From the time the little cotton 
plants iirst spring up until the new crop goes to the 
gin the government issues bulletins as to the condition 
of the plants and the probable yield. Growers, buyers, 
and sellers all over the world eagerly study these 
reports, for prices are greatly influenced by them. 
Cotton, you see, is bought and sold all through the 
year, not just when each new crop is ready, and in 
years when the price is low the dealers sometimes hold 
the cotton for a long time, until it is needed and the 
prices have risen. Buying and selling would be quite 
simple if everyone could go to the farmers’ markets 
and look at the cotton before they bought it. And it is 
true that some «otton is bought in this way. Such 
markets are called “spot markets,” and the cotton 
“spot cotton.” But a firm in Manchester, England, 
can hardly come and look at the cotton in a little market 
in Alabama or Tennessee; so “cotton exchanges” have 
been set up, where cotton can be bought and sold for 
future dates as well as for the present* 





Here you can see the wonderful machines that turn raw 
cotton fibers into cloth. At the top left is the opening 
room of a mill, where the cotton is loosened by beating 
and foreign matter is sucked out. The cotton stock is 
then made into a *'lap,’' or loose roll, such as you see at 
4he top right. A carding machine gathers up the long 
fibers of the lap into a fleecy “sliver,” or slender roll, 


which is coiled in cans as it comes from machines like 
the one shown at the lower left. If this sliver is then 
passed through a sliver-lap machine, it will look like 
the rolls of cotton on the ribbon lap machine shown at 
the lower right. The ribbon lapping process makes four 
laps into one, in order to give greater evenness to the 
parallel fibers. ' * 
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I'luj* lootiitofiy Itft'vOH HrntliPrH 


The combing machine at the top left removes the short you see at the bottom left, where the yarn is drawn 

fibers of cotton and combines eight laps again into a and twisted hard and firm before it is re-wound on 

sliver - smoother and more lustrous than before. This bobbins. Finally, thousands of threads are transferred 

sliver is ready for drawing, the process going on in the to a long roll called a “beam.” Other threads are shut- 

photo at the top right. The sliver is pulled ever finer tied back and forth through the beam threads to pro- 

and given a slight twist before it is wound on bobbins. duce woven cloth. This is what is being done by the 

r^zt the bobbins are put on a spinning frame, such as machine at the bottom right. 
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Photo CopyriitUt by Milwaukoo Public Munouiu 

No plant that grows has changed the history of the 
world as cotton has. When England, who manufac- 
tures more of it than any other country, began to build 
cotton mills, she forged ahead into one of the greatest 
manufacturing nations of the world. And when the 
United States, who grows more cotton than any other 

All these plants arc raised from seed sown 
every year. But in India there are cotton 
trees that keep living from year to year, and 
yielding an annual crop. They grow as 
high as twenty feet. 

Where the Cotton Blossoms Bloom 

^‘Away down south in the land of cotton^’ 
there is a beautiful sight every June when 
the cotton blossoms come. For the first 
day they are snow white. The next day 
they will turn pink. A few days later the 
petals drop off and leave a little green pod. 
The pod gradually swells until it gets to be 
about the size of an egg. Then it bursts 
open and displays a fluffy white ball. This 
is the cotton — a mass of libers clinging 
around seeds about the size of orange pits. 

The blossoms do not come all at the same 
time, but keep it up all summer. The first 
pods, or “bolls,’’ as we call them, burst in 
July, and the last ones in November. So 
there is work for some four months picking 
a held over and over again. 


nation, began to raise it on her great plantations, she 
enslaved a race to work them for her, and so brought 
on one of the worst of all civil wars. Above is a paint- 
ing of a cotton plantation of those days showing 
the Negro field slaves, glistening with perspiration, 
bringing their cotton to have it ‘‘weighed in.’* 

The cotton that we ]>ick varies gr(‘ally 
according to the kind of plant we arc grow- 
ing. The color differs; most of the u[)land 
cotton is white, but that of the sea islands 
is creamy, w^hilc that in Peru is reddish and 
some of the crop in Egypt is brown. It also 
differs in quality. The cotton from Peru is 
coarse and hairy, and so is greatly used for 
mixing with wool in making felt and coarse 
cloth. Other cottons arc finer, and the best 
arc very fine and silken indeed. 

Where the Best Cotton Grows 

Most of all, the cotton varies in the 
length of its fiber. The vast crop of upland 
cotton has a relatively short fiber, and is 
therefore called “staple.” Gulf cotton has 
a somewhat longer fiber, and sea-island 
cotton much the longest fiber of all. It is 
therefore the best cotton in the world, for 
the long fibers make the finest thread and 
cloth. A pound of sea-island cotton can 
be spun into a thread a hundred and fifty 
miles long. 
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The cotton plant has its enemies, like him, ami both the national and slate gov- 
eveVy other plant or animal. Just as the ernmenis have declared war on him. lly 
potato is attacked by the Colorado beetle, 1926 he was under such control that our crop 
which we call the “potato bug,” corn by the was the largest ever grown u[) to that time - 
corn borer, and wheat by the chinch bug, eighteen million bales. 

so cotton has its foe in the lx)ll weevil. This Yet the boll weevil is by no means gone. 



I' S 1 iMfiil 'if V^rK iil(iir<> 


Uncle Sam has to call out his airmen to help fight the development. At this time he feeds on the coUon 

demon of the cotton fields. Directed by the Chemical seeds and linters. The ugly monster in Figure 3 is a 

Warfare Service, they sprinkle the boll weevil with tons much-enlarged view of a full-grown weevil that is mak- 

of powder that deal him certain death. Figures 1 and 2 ing a hole in the boll with her beak. In that hole she 

show the young weevil in the larva or worm stage of his will lay an egg from which the worm will hatch. 


is a litllc lirownish beetle lliat punctures the 
l)oll with its l)eak and lays its eggs inside. 
The young insects then eat uj) all the cotton. 

How We Fight the Boll Weevil 

The boll weevil came to us from Mexico. 
I.i IQ2I and 1922 the little beast did enor- 
mous damage to the cotton - so much that 
in 1921 we grew only eight million bales of 
cotton, as against thirteen million in the 
year before. That is what the little pest 
*£ost us. But we have found ways of lighting 


and we have to spend enormous sums to 
tight him every year. Luckily he has not 
spread all through the cotton belt; he i'^ at 
his worst in Texas. The best way \vc iia\'e 
of making war on him is to sprinkle the 
cotton plants with some jioi.son like calcium 
arsenate (kiirsi-um ar'se-nal). This is done 
with machines, or by aiiplanes Hying low 
over the cotton fields. When I he dust settles 
on the plants it poisiins the weevil. We now 
sprinkle hundreds of thousamls of acres of 
cotton liclds in this way every year. * 
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Another foe to cotton is the little boll- 
worm. This is quite a different creature. 
The only way we know so far to gel the best 
of him is to starve him. And the (mly way 
we have to starve him is to plant no cotton 
for several years in any region where he 
has appeared. Then he has nothing to eat. 
Lately we have learned that the grubs of a 
certain wasp cat up the bollworm grubs. So 
those ^^'asps are let loose in the fields. 

From Cotton to Cloth 

WTien we ha\c saved our vast cotton crop 
to ripen in the fields, of course it is still only 
a little way on the long road it ha< to travel 
before it turns into clothe? to be put on our 
backs. Most of what liappens to it on that 
road we have told in our stories al)out the 
cotton gin and about spinning and weaving. 
And now if you will look at the pictures 
you will see near!}' all the rest with your 
own eyes. 

You will see how it is picked by hand all 
through the hot season. Two or three 
h..adred pounds is a good day’s picking for 
an able man. Of course the new macliinc.s 
plant, thin, weed, cultivate, and ])ick the crop. 

After it is picked the cotton goes to the 
gin, where it is separated from the seeds. 
This used to be so hard to do ])y hand that 
a man could gin only about a pound a day. 
Now a great machine will gin several thou- 
sand pounds in the same time, and clean 
it as well. 

The seed that is left is useful, too. In the 
old days it was just thrr)wn away. Now the 
fibers, or linters, that cling to the seeds are 
used to stuff mattresses, are made into sur- 
gical dressings, go into explosives, or are 
turned into rayon, cellophane, jiaints, or 
various plastics, d'he cottonseed oil, which 
is pressed from the seeds, goes into soaj), 
salad oil, margarine, and cooking fat. And 
what is left of the seed when tiie oil is re- 
moved makes excellent food for live stock. 
These by-products of cotton, once wasted, 
are worth hundreds of millions of dollars. 

In the pictures you will see the cotton 
sifted and fanned after ginning, to clear 
away dust, and then packed by powerful 


pre.sses into bales, which arc covered with 
burlap and bound with iron bands. In the.se 
bales, weighing from five hundred to seven 
hundred pounds, it is shipped olT to the 
factories. In the old days there were no 
factories in the South, and the cotton all 
went to the milk in New Kngland or across 
the water. Now the South is full of cotton 
mills, and a large j)art of the crop is made 
into cloth right at home. 

In the pictures you will finally sec all 
that hapi>ens to the cotton at the mill. It 
goes through a great man\' })rocesses, a? you 
will note, but tliey all end in spinning the 
liber into millions of threads and weaving 
the threads into* miles of cloth. It is the 
old, old story, known along the Nile thou- 
sands of years ago, where they spun threail 
and wove cloth just as wo do. The ditfereivce 
is that with our machine? wc can do it 
thousands of times faster. In the single 
town of Fall River, in Massachusetts, we 
can turn out four miles of clotli every iiiinutc, 

America’s First Cotton Mill 

The first cotton mill in America dates 
from i7()0. It was built in RlaVlc Island, 
by Samuel Slater. For some twenty years 
'there were not many more, and we kej)t on 
getting nearly all our cloth from haigland. 
'^rhen the War of T«Sr2 ?tof)ped our sending 
cotton to the Knglish and getting back our 
elefih from them; and we began to build 
our own milk in earnest. In i<So5 wc had 
only 4,500 sj^indles at work on this side of 
the water, but twenty years later wc had 
Hoo,cxk). By the lime of the Civil War we 
had alK)ut 5,000,000. Now W’c have lens of 
millions. 

Of course we always raise more cotton tlian 
we can use, and most of what is left over we 
sell to other lands. We grow some 9,000,000 
bales a year and export sometimes a third 
of tliem. W'e import a little too under 
400,000 bales. 'This is in order to get certain 
kinds of cotton that we do not grow at home. 

In all warm climates, and in every hot 
season, cotton is better to wear than wool. 
In the cold weather wool is |)referab)e lie- 
cause it is so much warmer. 


.S4 



The STORY of SILK 


Reading Unit 
No. 3 


THE WEAI.'JTI OF THE SILKWORM 

Note: For basic injormatiofi F or statistical and current \acis , 

not iound on this pa^t , i onsidt consult the Richards Year Book 
the general Indix, \'oL /j. Index. 
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J-c^cnrls dealin^^ wilJi the origin ( enters of silk production, g 37- 
of silk, 9 3(>’.r7 3 ,^ 

How silk came to us from the 'The silkworm’s mother, 9 39-40 

lOast, 9 37 Silk thread, 9 42-43 

'I'he silkworm, 9 -3^-39 Feeilin^ silkworms, 9-40 

W'eii^hled silks, g 43 

I'hinftK to Fhink About 

W'hat is the tlifferenre between the penalty for exportinti '>ilk- 

silk and tussur silk i^roducts**" w’orni'^'-' 

\\'h\ are weighted silk'- iu>t so Why art' no silkworms raisetl in 

j^ood a^ [)iire ^ilk^*" the I nited States? 

W hy did the ('hinesc iiKike death 

Picture Hunt 

I low' .ire silkworm ei^ys hatched? How’ is silk removed from the 

9-41 cocoon? 9 42 

H(av are silkwaains fed? 9 38, Ilcnv are silk fibers matle into 
40 thread'' 9 4^ 

Related 3\l aterial 

W'hat is the life c> cle of a cater- How' is silk used in Japanese cos- 
[>illar? 3 277-90, 37 -- 78 ^ * tumes? 5 344 

How are silk rii^s wuxen''' 12 How is thread spun by machine? 

15(1 10 339 

How is silk made watliout the use How’ is silk dyctl? 9- 304-6 

of the silkw'orm? 9 83-8(3 W'hat are some oi the costumes 

How are tapestries wo\eii? 12 worn in China? 9-19 

Practi cal A p pH cati o ns 

How is the cocoon of a moth made How is waste prevented in the 

into silk? 9-40 produclic^n of silk? 9- 43-44 

S unitnary Statetnent 

The cocoon of the silkworm s]3inninp and wTavin^^ silk — the 

provides us w’ith the fiber for finest material for clothing. 
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THE WEALTH OF THE SILKWORM 



i'hotue by C'oroHi* Clarke aud Jap.iueae (^)unulale 


The WEALTH of the SILKWORM 

There Are No Clothes So Fine as Those We Steal 
from Him in His Sleep 


B ERE is the stor\^ that the Chinese tell 
about the way silk came into the 
world. It is not quite true, as we 
shall see, but it is such an old story that wc 
ought to begin with it. 

About 4,600 years ago there was a little 
Chinese princess named Liu I’su ne-oT/dzcM")), 
who at the age of fourteen became a queen 
by marrying the emperor Huang-l'i. In 
those days even a queen was expected to 
do some useful work , and Liu Tsu, now (^)LK;en 
^5i-Ling’Chi (se-ling-je) , wondered whether 
she could not do something very valuable 
with the fine threads that were spun in their 
cocoons by the silkworms that she used to 
watch at their w'ork in her native land. 
Ihe threads w’ere so fine and strong and 
glossy that if she could only unwind them 
and weave them she would have the most 
beautiful cloth the world had ever seen. 

So she watched and watched the silk- 


worms, and worked and worked over their 
cocoons, until she found a way to unwind 
the delicate threads that they sf)un round 
and round themselves. 'Then the rest was 
easy, for everybody knew how to weave any 
sort of thread into cloth. And so the queen 
gave the world its silk, anrl grew very famous. 
She was even made into a goddess, and for 
the Chinese she remains one to this day. 

Xow very few stories as old as this are 
exactly true, for they were all made uj'> when 
people were still rather ignorant but very 
full of fancies. As you will see before we 
are through, no single person would be very 
likcly’^ to find out all we need to know before 
we can make silk out of the threads of the 
silkworm; and surely a great many people 
must have worked at the puzzle before the 
days 01 the queen who grew famous for her 
interest in it. But nearly every old story 
also has a grain of truth in it, for there mu* ^ 
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have been something to start it; and prob- 
ably the truth is that Si-Ling-Chi gave a 
great deal of help to all the people who 
were trying to make silk. 

How Silk Came Out of the East 

At any rale, the Chinese had found out 
how to make silk as long ago as her time. 
The silk soon began to find its way out ^ 
of their land into other countries, where 
it was highly })rized. It came into I^'^dia 
and IVrsia, and finally into 
(ireece and Rome. When it 
first began to ai)])car there, be- 
fore the time of Alexander the 
(ireat, it was literally worlfi its 
weight in gold, for it had trav- |\ 
el(*(l a long way: and for many ^ ^ 

a century it was going to re- V 
m«iin a most e\j)ensiv(! article * 

I'or allhoL’gh t!.e (’hinese *' J 

sent out silk to other lands, 
they never told anvone how to j 

make it. dliev kejit their val- 
uable di-^covery a secret, and 
they even had laws that would 
put any man to death if he 
carried out of the country any ' 
of the silkworms that sj)un the *. 

thn‘ad, or of the eggs that grow , 

into silkworms, or any .seeds of 
the mulberry tree on which 
the silkworms fed. So for a 
good while after the other^ 

])('o[)le in th(* wairld had a *| 

little silk, they did not know ^ O 
that it was made liy “worms”; lHII ■ 

some of them thought it grew^ I 

like llax or cotton. 

Hut a secret like this can- ' 7 ^ 

not be kept forever. Hy and 
bv it leaked out, and in due 

. 1 I 11 1 This woman of M 

lime It traveled all over the north of China, 

world, d'hcre is a story that ‘ 

wears only upon 

a certain Chinese princess 
who was going away to marr}^ a prince 
in India could not bear to be ])arted from her 
silkw^orms, and so she hid some of their 
eggs and some mulberry seed in her head- 
gear and took them along with licr. Then 
in India she planted the mulberry seed, and 
“»;hen the trees grew up she hatched out the 


Pfuilo hy r>rl,l Miin^tllJi 

This woman of Mongolia, a country 
north of China, has put on her 
very best silk dress, which she 
wears only upon state occasions. 


eggs; and when there were plenty of worms 
feeding on the trees, she taught the j)Coplc 
in India how to make .silk. That may not 
be just the w'ay the secret came to India, 
but at least it came. It also went over to 
Ja])an. h'or about 300 a.d. some of the 

S ic.se managed to get four Chinese 
Lo come over to their land and show 
cm liow to grow silkw'orms and 
ike silk. And from that day to 
is, Japan has been a most imi)or- 
tant land in giving us our silk. 

All through the flavs of Greece 
and Rome* silk w’as so costly that 
no one but an emf)cror or some 
other very rich person could wear 
it. Not iiniil the sixth century 
after C'hrist did the Romans learn 
the secret of the Chinese. At that 
lime two monks who had been to 
Chinn told thi- emjieror Justinian 
how llie_\ had ^een the C-diincse 
making silk, and the emjieror sent 
them i<<ick to China to liring 
I some eggs of the silkworm, to- 
1 gether with anything else that 
I was needed lo start the silk 
I industry in the West. It was 
1 a dangerous business for the 
T monks, for there would be no 
1 chance to g(‘l out of China alive 
if ;he pt‘oj)Ie there knew what 
i hey were carrying. Hutllicy 
'H managed to bring the eggs 

^ iiidden in their Indlow bam- 

[ Jfwr^ boo canes, and those eggs 
started the Mlk industry, or 
“sericulture” ( ser'i-kiiTcher), 
in the lands of the Roman 
empire. It readied Spain in 
the eighth ceniury, Sicily and 

, Naples in the twelfth, and 

ngoiia, a country ■ 1 

las put on her trance 111 the seventeenth; 

and ever since, there has 

been sericulture in various 

parts of Europe, csixvially in ETance, though 

we still look to the Ear East for most of our 

raw silk. 

Many attempts have been made to raise 
silkw’orms in other parts of Eurojic and in 
America, but never with any great success 
Very soon after tlie colonists came over to 
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Fboto by Cornelia Clarke 

Here is a nursery of infants six weeks old. Every day 
each one of them eats up its own weight in mulberry 
leaves. No wonder they have grown fasti But they 


will need it all later- to spin into silk. So they saw 
away at the leaves, and the rustling sound when 
thousands are feeding is like the falling of rain. 


Virginia, King James 1 sent over some eggs 
and mulberry trees to th<?m, and did every- 
thing he could to start a rich industry in 
America. I'he thing had been tried liy 
Cortes in Mexico still earlier, and it has 
been tried in mam' ])lace^5 in the \e\v Wc^rld 
since. But here, as in many other places, 
the main trouble is that it does not i)ay to 
grow silkworms and handle their cocoons 
unless there is a great deal of cheap lalKir, 
for the business is a long and tedious one. 
That is why w^e still look to the I'^ar East 
for most of our raw silk, though a goodly 
amount is produced in the warmer ])arts of 
Italy, France, Spain, Austria, and a few 
other countries. In the main we get our 
raw silk from China and Ja]>an and India, 
and make it into cloth with the machines 
of our own lands. A large ])art of the world’s 
product comes to America - to the mills in 
New Emgland, New' York, and Pennsylvania, 
and especially at Paterson, New Jersey. 
In Eurofje the city of Lyons, in France, has 
long been the silk capital, but there are also 
important mills in Great Britain, Germany, 
Italy, and S[)ain. 

A King’s Robe for Everybody 

That is about the way in which the fine.st 
of all cloth has spread out of China all 
around the world and grown so common 
that what was once a garment for kings 


alone may now be worn by nearlv anybodv, 
and used for many other purposes as well. 
And now \vc ought to say something about 
the little worm that gave the whole in- 
dustiy' and still supplies all the silk in the 
world. 

The Worm That Makes Our Silk 

In the first placi* we might say that we 
'could make silk, or something like it, from 
the slulT s])un by many another creature 
besides this worm- there are dozens (d 
others that make cocoons which we could 
usti if w'e had to. We c'oulcl even make silk 
out of spiders’ webs if we w'anled to, and 
if it to do so. But the silkworm that 
came from China does the work so much 
better for us that we use him in jireference 
to all the others. So for thousands of years 
we have been laming him and rai.sing him, 
in millions for our silk. 

Yes, taming him. Our silkw-orms, or 
nearly all of them, are tame creatures that 
wx‘ must breed and feed and tend very 
carefully if we are to have the best silk they 
can give us. They are easy enough to lame, 
for they never care to go far away from their 
birlh|)lacc. Idiey stay right in the houses 
we build for them, eat enormous quantities 
of the fv)od we give them, if we take pains 
enough to serve it just to. their taste, and 
very rapidly grow up to their full size. 
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cru'n iVifMr square just below is the chrysalis which is 

I lien inc> spin incir cocoon. It is the neat 

tine cocoons all round capsule the silkworm does itself up in for its nap 
/VipmQplvp*; nnd frn in cocoon. Here the silken cradle has been 

rnemscivts and ^O l > opened in order that we might see its sleeping ten- 

sleep. If tlu;y woke up ant- and that means that this particular worm will 
4U .r tv,. never wake up again. Beside it is the caterpillar 

Iney would oc verv skin which it shed on becoming a chrysalis. You 


difTcrent creatures, like 
all the other insects 
that spin cocoons. J^ut 
they never wake up, ^ 
except for a very few \ 
that we keep to lay V 
eiijl^s and so ^ive us an- \ W 
other crop of silkworms. '1 

I'or while they are asleep 
we steal the silk in their 
cocoons for our rihlions^ 
and dresM'S, and thc\' ^ ^ 

never know the dif- 
f(‘rence. ^ 4 

.\ow of ('ourse you / 
have i^iu‘ssed ' Miev 'M.' 

are not really “wornih” m 

at all. You have riMci W '''' i 
about other insects that f 
i;o to slec]) in cocoons 
and wake up into .some- 
thini^ (piite different, ' 
and you have ^‘'dhered 
that the silkworm must 
be an insect. St) lie is; an<l 
the w’ormlike stage in which 
he s|)ins his cocoon is merely 
ont‘ of the forms he takes dur- 
ing his changeful life. 1'he 
following is the ctiurse of his 
life. 


may see, too, all the delicate fibers of 
the home the little thing has woven. 




four times in their short 
life they get so plump 
that they have to shed 
their skins and grow 
new^ ones. In six weeks 
or more they are full- 
grown — about three 
inches long —and are 
ready to spin their co- 


- , ' , ^ . PhoUw l.> ('oriicl 

following is the course of his The two silkworms on the 

twig above have eaten their 
■ . .fill and are looking for a 

Ills moth(T IS a moth. She is cozy place to spin their 

a whitish crcaliirc with a ho.iv J"!' t"J!!r!f' 


a whitish crc-il iiri’ with i lioiiv coCbons. In the oval above 
a wnitisn (rtaiiin. wun a inxn female silkworm 

about half an inch louft. an<l her moths. One of them has 
I -• • /> L • w'l just come out of the co- 

J.atin name is liomby-x man. She ioon, and is drying her soft 

has wings, of course, but she does wings. But they will never 
, , 111 . , be of use to her, for gener- 

not lly much, and seldom tra\’els ations of leading a lazy hfe 

more than a few feet from the 

cocoon out of wdiich .she has 

come. She lays from three hundred to live tende<l m 
hundred eggs, and then in a few' days she best work 
dies. Tn due time the eggs hatch out into First w 
little wrigglers like caterpillars. These are in a cool 
enormous eaters; they will .soon be eating we are re 
as much as their own weight every day out have thei 
of the mulberry leaves which they love, so that w' 
Of course they grow very' fast—so fast that alike fron 


Each of them has 
tw'o big glands full of a 
^Hjr sticky substance which 

^ forced through a 

bttlc opening in its 
low er lip. As this comes 

Sm ens into a fine thread, just as 
JH does a sjjider’s thread. The 
little fellow will spin at least 

it- 

spins it he w'inds it round 
round him. cover- 
ing himself up in his 
tight cocoon. Then he 
' goes into his ne.xt stage, 

t ha t of a ch ry sa lis ( k rls'- 
in two or three 
1 weeks lie is through 
with that, and ready to come 
out into the workl again. He 
moistens one end of the cocoon 
-ind makes his way out as a moth. 
He will be the father of a new 
Jrras on the crop of wrigglers. 
okingVo^/a t i^-^t is what happens in his 
spin their wild state. In his tame life, when 

e°sUlwo°rm 

►f them has we watch over all these processes 
ringhe%oft Utmost care to sec 

jy will never that thev hai)pen just when we 
r, for gener- ’ ‘ . , . 

ig a lazy hfe want them to, and under the 

r too weak Conditions. And there are 

very few ‘‘pets’’ that have to be 

tende<l more carefully if we are to get the 

best work from them. 

First we gather all the eggs ami keep them 

in a cool, dark, but well-airetl place until 

we are readv for them to hatch. We must 

have them all hatching at the s;\me time, 

so that w'C may feed and treat the young all 

alike from day to day; it w^ould never do to 
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have to treat and feed them one by one or kind of food they iiecci. lint wc must be 

in little grout)S. Wc shall want them to very careful in giving it to them. If it gets 

hatch out in the spring just as the mulberry a little too dry, they will starve before they 

leaves are putting forth their tender buds, will touch it. And we must have a great 

for that will be their food. At the proper deal of it for them, for soon they wall daily 


m 







u 

y 





Those seedlike eggs which the 
silkworm moth at the right is 
laying are no bigger than a pin- 
head. But inside each one is a 
hairlike black worm that will 
grow in only six weeks into the 
three-inch caterpillar 
which spins the silk 
for our dresses. 

At the left the silk- 
worms* feast of mul- 
berry leaves is being 
■By >7 gathered. The worms 
from a single ounce of 
* fo*' ot 

^ . mulberry leaves. 





moment we 
[lut the eggs, 
w ! i i c h arc 
called “silk 
seed/’ into 
trays in a .s[)e- 
cial room, and 
gradually raise 
the tempera- 
ture to the 
right degree — ■ 
about 77°Fah- 
r e n h e it at 
which the}’ 
will hatch. In 
other w’ords, 
w^c incubate 
the ‘^silk seed’’ 



After six weeks of 
tireless eating the 
silkworm works for 
two or three days 
spinning its cocoon. 
As soon as it has 
finished, the cocoons 
are gathered, or 
“harvested,” as is 
shown at the left. 
Now the little worm 
will be put to death 
and the delicate 
thread all un- 
wound. 


At the right the silkworms 
are being fed on the mul- 
berry leaves they love so 
well. The tiniest infants nave to 
have the food chopped. But they 
soon grow large enough to begin 
on the full-sized leaf. They saw a 
Uttle semicircle out of the edge of 
it, and then hold the piece with 
their forefeet while they eat it down. 


^■•■-*.11 j 


rhi»» l>y I’u 

A. ('* 


eating a^ much as they W'eigh, and 


very much as w'c incubate hens’ eggs. 

As soon as the little wrigglers ayipear, we 
place a sheet of paj^er with small holes in 
it, or of gauze, over their tray, and put some 
chojiped mulberry buds on top (^f it. I'he 
creatures climb through the holes to feed, 
and in doing so they .scraj>e off any bits of 
shell that may be clinging to them. Then 
they start their ravenous course of feeding. 
In a few days they will be eating whole 
leaves; and they grow just as fast as the 
leaves do, so that they can always have the 


toward the end twice as rnudi. 'Fhey are 
very' finical fellows in many ways, 'i hey 
need j)lenty of room, because they grow so 
fast from day to day; I hey must have the 
right temperature, enough light but not too 
much, plenty of fresh air — and not loo much 
noise! At least at the periods when they arc 
changing their skins, when they stop eating 
for a day or so, they must have quiet- and 
at those times their owner is not likely to 
let any visitors into their houses. 

If the o\\Tier treats them well, they will 
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nearly all grow uj) to make silk for him. fn 
a little over six weeks they will he about 
Uiii thousand times as big as when they were 
hatched; and a single ounce of “silk seed” 
will have turned into about thirty thousand 
“worms,” which will eat aliout a ton of 
mulberry leaf and reward the owner wdth 
al)out twelve pounds of raw silk. 

A Dainty Nest of Silk 

When it is time for the silkworm to spin 
his cocoon he lets u^ know about it. Tie 
lifts up the front ])art of his Ixuly and waves 
it about. W<* must 
have good places 
ready for him to])lace 
his cocoon. 'Fhere 
must b(‘ room (‘iiough, 
or two \\()rms will 
club together in one 
('()( oon, and g t ; ir 
threads so mixed uj) 
that W(‘ could nev(‘r 
unwind ihcan hi ln\ 
wild state the* worm 
would at tac h liis co- 
coon to the branch 
of the tree-; so in his 
house wc‘ must have 
plenty of braiu hes of 
brusiiwood or some 
similar thing lor him 
to use. He does the 
rest, and in a fc*w 
class he is all wound 
up in his silk cra<lle. 

And that, as we 
said, is his end. We kill him as soon as 
he has gone to slee|) in the cocoon, usually 
by hot air. And at liis death our c'H)[> of 
silk may be said to be “harvested.” Hut 
we arc* going to sec* that we have* a great 
deal more to do before it is readx to go U) 
the mill, and a grc*at deal more still before 
it comes out in line cloth. .As \et we just 
have a lot of cocoons on our hands, with 
dead w'orms inside them. 

Of course W’e do not kill ciuitc all the 
worms. We need a few' for more eggs. So 
we caiefully iireserse a few of them, and let 
the moths grow' u)). d'hen we know what 
happens. They live for a little while, and 


leave us the eggs for the next generation. 

And yet it is by no means so simple as 
that. Silkworms have been living in a tame 
state for thousands of years, and like all 
other cre^atures that are no longer leading a 
natural life, they get into many kinds of 
trouble*. In jiarticular, they develop a good 
many disca.st^s, and some of these arc highly 
contagicjus. So all along we need the serv- 
ices of exjK'rts, often sent out by the govern- 
ments, with their mic rosco]K*s and X-ray 
m.'ichine^ and other instruments, to w'atch 
over the worms and te^t them for maladies 
of various kinds, to 
weed out the ones 
that may be ill, and 
to stop the sjiread of 
epidemics that would 
cost us millions of 
dollars. The great 
Freinh scientist Pas- 
teur f])as'tur') won 
undx ing fame lor con- 
cj lading a my.sterious 
disease* of the silk- 
worms which was 
threatening to de- 
stroy the whole silk 
industry in France; 
and many another 
scic'iitist has followed 
in his path. 

.\bove all. w'e need 
the exjierts when we 
come to choosing the 
worms that wall be 
allowed to grow' up 
into moths and ley the eggs for the next 
generation, h'or just as we have bred other 
animals tc.) give us more and better meat or 
eggs t)r milk, .so for centuries we have bred 
silkworms to give us greater ejuantities and 
better ciualities of silk. .Vncl since the breed- 
ing is still going on from year to year, w'e 
need the best advice we can get to secure the 
healthiest jiarents for ]irocluctive children. 
So the care of silkworms is a science in itself, 
and the breeding of them is another. 

Jhit we were left with a mass of cocoons 
on our hands, and we must now' see how 
they are to be made into silk. Most of that 
story w'c are going to tell in tlie pictures 



I’hii'n |.\ I u'ltl Miisnim 

The spring has come and the tender mulberry leaves 
are unfolding. Now the grower of silkworms puts the 
tiny eggs, or “seed,” into this incubator, which he keeps 
at the right temperature to make the eggs hatch. Some- 
times he raises the temperature of the whole room 
and sometimes he simply carries the eggs around in 
his clothing. 
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I'huto by lliiagarian <fovt. 


Here are women in Hungary sorting the silk cocoons kept, and the moths allowed to hatch and lay more 
before the thread is unwound. The best cocoons are eggs. The damaged cocoons, too, are thrown aside. 


yi^u will find on these pages; we can tell it 
1 . tier in that way. Vet we may say a few' 
words to help the jiictures tell their tale. 

If you can get hold of the end of the 
thread that the worm has spun into the 
cocoon all round itself, you can fairly easily 
unwind it. But it is not easy to get at the 
end, as you will see if you tr>' to find it in 
any sort of cocoon. The threads are all 
gummed together, and the outside of the 
cocoon is a mass of tlrff. So we first })ut 
the cocoons into a vessel of boiling w'atcr. 
As they tloat on the lop, the water softens 
the gum that holds the threads together; 
and then a broomlike affair stirs the cocoons 
around until the coating of iluff comes off 
and lays bare the true thread. 

How Silk Thread Is Made 

What becomes of the fluff we shall tell a 
little later. At this moment wc can catch 
up the thread that is now' laid bare. We 
put our cocoons into another vessel of l)oiling 
w'ater and start to pull out the threads. 
They are very tiny. So we twist a few' of 
them together, usually about six, to make 
one larger thread, and then we start this 
thread running through a complicated ma- 


chine which ]>ulls ihe tli reads off tlu‘ cocoons, 
as they bol) about on llie toj) of the water, 
twists them and dries them, and linall\ 
winds them on a rtrl It is fast work, and 
it needs a skillful ])ers()n to watc'h it. If a 
thread breaks, the worker must attach 
another in its place at onee, without st()i>])ing 
the machine; and whenever a eoeoon is all 
unw'ound, another must be started unwind- 
ing immediately, with its lliread atlaehed 
where the first thread stop[)ed. Since tlie 
threa<ls are almost too fine to see, it is easy 
to imagine how' skillful the workers liave 
to be to do all this so rapidly. 

When the reels are full, the silk is taken 
off from them in skeins. It is then what wc 
call raw' silk. In these skeins it goes to the 
next process, which is known as “throwing.’^ 
This is a comtdicaled j>rocess, and requires 
a number of machines; but the result of the 
whole is that the threads are twisted again, 
then freed from any knobs or lumps that 
may lurk in them, and then woimd together, 
.several threads at once, into still larger 
threads. These are made into hanks, which 
are almost ready for w'caving into cloth. 

Almost ready, but not quite! 'bhcrc are 
still a few other things to do before wx can 
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make our cloth. The most important is 
the cleaning, or the “scouring,” of the silk. 
For as yet it hardly looks like the shiny silk 
we all know, because it is still full of the gum 
that the little silkworm ])ut on it to hold it 
together. So we must scour it by jmlting 
it into hot soapy water, then rinse it and 
run it through one or two chemical j)roccsses 
before it begins to look 
like the fine glossy ^ 

silk we see about us. 

ready 

In one ^^Hjr A 

\\c do not have L 

our silk ■ 

ton or 

silkworm ^ 

tloes that for 

and givesus ^^^BU^B|||Hl||^ 

We have only 
to coml)inc its threads 
into larger ones. And 

about the weaving we do ^BBBBbpr 

not have to speak here. In BVF \ 

our story of weaving we 

have told how any .sort of ii< 

thread is wa)ven into cloth; B|||j^2>40IB^ i 

and the weaving of silk 

thread is about the s:ime 

as the weaving of any other 

kind, with only sui h differ- 

ences as the r)articular kind ^®r® 

of material requires. first dipped in boilin 

But there is something ;"*bsunce'*wla"wL* 

else that we must say 
.about silk behni^ \\c go on Do you know' 
that plenty of the silk dresses you see 
are only about half silk, and that the rest 
is “of all things — tin? Many a w'oman would 
be astonished to know that she is wearing a 
dress mainly made of tin, but such is often 
the case. For when we scour the gum out 
of silk w'e take away about a quarter of its 
w'cight, w'hich is a serious loss to the owner. 
And since silk will very easily absorb and 
'‘hold various otlier things in which it is 


soaker], the owner often tries to put back 
the weight he has lost, and even a good 
deal more, by soaking the .silk in various 
chemical baths which till the fiber w'ith other 
sul)stances. Commonly he uses tin, but he 
may employ various other substances. 

/ by no means all our silk is treated 

From raw cocoons like i^l this way, and 
the ones at the left are j^^me of i t COmcs 
unwound the skeins of 

ly fine silk fibers which to US as the pure 

are shown in the oval. ..rnrlnrf nf iht^ 
Then the fibers are PrOCiUCt 01 the 

jP twisted together to make silkw'Orm, freed 

p:.';, faSlSd; o-ly from in 

are twisted rrum. But a 


y some sixty or seventy . i i r • 

K times to the inch before great deal ot it 

B is weighted, 

H, fabric into which they are 

woven the crinkly more or less. 

■ ^ IHF 'JI^M «*P* »* “ **“• Of course the 

^^^B W'cighted silk is 

coin- 

Ik Wk 

^B BBBbp^^H|r/i , without fading. 

BiyF But being 

more gracefully 

up in a garmen t. 

riiottw i;y Cui ui 1 ivi.i Muifti Xow’ w'e have 

Here the silk fibers are being reeled from the cocoon (o go a long 

and wound on this little machine. The cocoons were i • 

first dipped in boiling water to kill the little creatures w ay back 111 our 
inside, and then were soaked to dissolve the gummy storv ^"ou re- 

substance with which the fibers are stuck together. - ‘ , 

member we said 

Do you know' we were going to tell what became of the 
Presses you see outer ffufT of the cociions which was taken 
(1 that the rest off before we began unwinding the threads, 
a w’oman would And along w ith the story of this fluff we 
lihe is W'earing a have to tell about what we do with a 
at such is often good deal more silky stuff that the silk- 
Lir the gum out w'orni leaves us besides the pure thread 
a quarter of its that we have been talking about so far. 

>s to the owner. The middle of the cocoon is made up of 
dly absorb and the thread we have been dealing wdth.^ 
in which it is Outside there is the tluff we have been men- 
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lioriing; and inside there is still more silky 
stuff that is glued together in such a mass 
that we cannot unwind it into thread. Then 
there are bad cocoons, of one sort or another 
— cocoons in which the worms may have 
hatched and made their way out, cutting 
the threads; cocoons made by sick or feeble 
worms that do not give us good thread; 
cocoons in which the worms have been 
crushed, staining the silk and making it 
hard or impossible to unwind. All these 
cocoons, together with the outside duff and 
the sticky stuff inside, give us a gi»‘at deal 
of silky material that does not come in 
threads, but in masses of hber — or about 
the way our cotton or wool comes to us. 

Now all these masses we have to treat in 
just about the same way we treat wool and 
cotton — with all due allowance for the par- 
ticular kind of material we are handling. 
In one word, after putting the masses of 
silk through all the processes needed for 
cleaning and preparing them, we have to 
sf)in them into threads just as we s])in 
« >tton or wool. Then we weave the threads 
into cloth just as we weave those that the 
silkworm gives us all ready-made. Of course 
they do not make quite such fine silk, for 
nothing can be so good as the natural thread 
that the \vorm makes for us. but second 
only to that, they give us our best cloth. 

In the trade the Huff of tlie cocoons is 
known as “waste.” Hut (^f course it is 
anything but waste in fact. Nothing that 
the silkworm makes is wasted. The very 
worm himself, when his cocoon is all un- 
wound and started through the machines, 
is used for fertilizer — to grow better mul- 
l)erry trees, among other things. 

In all this we have been talking only 
about tame silkworms and their product. 


But of course there are still plenty of wild 
silkworms in the woild. And though most 
of our silk comes from the tame worms, 
there is still an industry in the cocoons of 
the worms that grow wild. Before Pasteur 
put an end to the disease that was threaten- 
ing to ruin the silk industry in France, a 
good many ])eo}>le were looking in the Far 
East for wild relatives of our tame silk- 
worms that might give us silk if the tame 
ones disappeared. A rather large number 
of relatives were* found, and soine of their 
silk is finding its way into commerce. But 
it comes in rather small ([uantily, and as 
yet, at least, it is of inferior quality. No 
real rival has beenj'ound for the >ilkworni 
that has served us for all llit'se thousands 
of years. The nearest rival is the tussur 
worm, which gives us what we call tussur 
silk. r^Higee, rajah, and shantung silks are 
made of tussur. 

There is hardly any need to tell of the 
importance of >ilk it'i ilu* woild. Ii i- oui 
line^t kind of goods, and \\t‘ all \\(\ii it. We 
shall go on |)ri/ing it in ^[)it(' of ilu‘ ^ lexer 
and very us(‘ful artifnial \\t‘ now make 

and u^e m) much in the form of n_\lon and 
ravon. But theie aie a few* for '-ilk 

that many ])eo])Ie do not know' about l‘'oi 
not only do \v(* make (lr(‘v^e'^ and ribbons, 
stocking'^ and necktie^- and thread arnl iiji- 
holslery fal)rii.> from silk, along w'ilh many 
other w’ldl known thing'', but w(‘ u.se it for 
less familiar })ur]H)ses. We make bag.s of it 
to hokl e.\j)losi\es, wc (o\er balloon'- and 
dirigibles with it, w(‘ us(* it as “boiling t loth’ 
to sift the lloiir in onr Hour milB. WT make 
it into plush and veU el , into t)arachulcs, and 
even into a fine imitation of .sealskin. Sup- 
I)ose the little worm from China could know^ 
how important he is to his tamersl 
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THE OI.HEST C:ECyriI IN THE WORI.O 

Xnfr: For Ixisk iujormation For stat ist it al and ( nrrcnt jarts , 

not found on tins pa^r, considt consult the Richards Year Book 
the general Index, Vol. /j. Indtx. 
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"The I'lrsl fabric, 9 46 Hanfl-wovcn liiitMi, 9 4S 
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PROJKt 'L t ; How to make I’ROJIX'T XO. 2; How to do 
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Tanen, the strt>n^est and coolest by man since the X'ew Stone Ai^e. 
:>f clothinj^: fibers, has bt^en used 
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Pboto I.y Oif National M-j-.-u 

A hundred centuries ago, when they were new, the the use of linen. So we are to think of this old, un- 
wooden huts of the Swiss lake dwellers must have known race as wearing linen garments, and fishing 
looked somewhat like this. It was here, if we read perhaps from the very doors of their odd homes, with 
the record right, that people in Europe first learned linen nets. We have found these things in their huts. 

The OLDEST CLOTH in the WORLD 

Possibly the First Fabric Man Ever Wove Was Linen; Once Made 
into the Garments of Emperors and Pharaohs, It Still 
Gives Our Best Laces and Tablecloths 


ONG, long ago, before mankind had 
even found a way to read and write, 
there lived a strange people who liked 
to make their homes over the still waters of 
a lake. All through Central Europe, but 
especially in Switzerland, we find, on the 
oozy bottom of lakes like Geneva an<l Con- 
stance, the little wooden huts of the lake 
dw'ellers, wEo lived at least ten thousand 
years ago. When those ancient homes were 
new they stood w'ell above the water on 
stout piles, and in their little rooms there 
w'ere some rather neat imj)lcments — always 
made of w’ood or stone or bone. 

In those huts we have found, too, bundles 
of clean llax all ready to be woven into 
linen cloth. This is the first time a fabric 
makes its bow in the long drama of the 
human race. Clearly, this progressive people 
of the New Stone Age had learned to make 
cloth by w'eaving stout fibers of grass. For 
it w'ould seem that men must have learned 
to weave before they learned to spin, since 
there were always grass and fibers at hand, 


and il was simj>le enough lo weave them 
into cloth. Later they learn(*d to sj)in long 
threads to weave into cloth for their gai- 
ments — and then they began to wxave their 
sheep’s coals into w'oolen fabrics. 

Now^ we cannot make out that those early 
lake dwellers knew how to make their 
clothes of wool, but we do know" that they 
had coats and skirts and rojies and snares 
and fishing nets made of linen, and we think 
that in many places lin(‘n must have been 
the very iirst cloth that men knew how to 
make. Of course when s[)inning was in- 
venteil, wool came to be the more useful 
fabric for clothing in the north, but w-herever 
the sun was high and hot, people kcjit on 
w-earing clean, cool linen. In ancient 
Egypt it w^as finer and more Ijeautiful than 
we weave it even to-day, and in its firm, soft 
folds the pharaohs were wrapped for burial. 
Those cobwebby fabrics have lasted, s<3me 
of them, to this very day. In Bible times, 
too, “puqdc and fine linen” was the garb of 
kings. 
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JJut what in ancient Kgy|)t was a necessity 
to everybody has Ijecomc a good deal of a 
luxury in our own day. When men learned 
how to use cotton they were able to manu- 
facture it so much more rheai)ly that linen 
fell behind in the race. So to-day we use it 






ecessity or into the exquisite figured damask that 
eal of a covers our dining ta])les. A single stem of 
learned these plants may be anywhere from twenty 
) manu- to forty inches tall, and since it does not 
at linen branch exce[)t at the very top, the fibers 

c use it that make up the soft, silky lining of the 

bark arc already very long, even lx?fore they 
are spun— much longer, stronger, and thicker 
than cotton fibtTs are before spinning. 

Flax is useful 

The ball of linen thread at the left, the linen . ... 

sheet below, and the linen-wrapped mummy lO giving US lin- 
in the center were all found in tombs in the < o ri w i r h 
Valley of the Kings in Egypt. They are all ^ 

about thirty-four centuries old. On the serves US in a 
sheet, as you see, is an inscription. It means 

something like this: “The good God, Lord \%a>s, 

of two lands, Nebkheperure, beloved of but when WC are 
Min; linen of the sixth year” — of the reign • . i 

of a certain king. There is something al- make 

most uncanny about frail cloth that can linen we cannot 
speak to us across all those centuries. . . , 

give the seed 

to ripen. 

the up 

the roots soon 
as the lower part 
of the stem be- 

gins i^uj-n 


for line tablecloths and najikins, for 
the more delicate sorts of towels and 
handkerchiefs, for sheets and ])illow ^ 
cases if we are rich, for certain kinds jKI 
of fine clothing, and -because it is : 

so strong — for weaving delicate laces 
and for covering the wings of air- ^ s. 
])lanes. We should like to use more of 
it if it were not so expensive, for it has a 












beautiful shining surface that is slow to 
])ick up dirt, it is much cooler than any 
other fabric, it takes up moisture more 
quickly, is more easil\’ washed, and is \v\y 
(lurable — for though llax, the material from 
which linen is made, is only a very little 
heavier than cotton, it is twice as strong, 
('otton does have one great advantage, 
however; it takes a better dve. 

The Plant That Gives Us Linen 

It is quite a marvel to think that the 
stems of the little ])lants that wave their 
fairylike blue bells in the wind can be made 
into the soft, transparent handkerchiefs that 
cost so much for only a few square inches, 


yellow. riie sialks are tieil evenly into 
bundles and set up on eiul to dry. An iron 
comb, called a ripplcr, will comb out the seeds. 

As .sot)n as the l)undles are dry and cleaned 
of seed, it is time fv>r the llax to be rotted — 
or ‘‘retted,’' to use the grower’s term. In 
Russia, where, before World War 1, nK)re 
llax was grown than in all the rest of Kuroi>e 
together, the dried llax is spread out for a 
long lime on the grass till the ])ithy core of 
the stem rots and comes loose from the 
fibers around it. In most other places the 
retting is done by soaking the bundles in 
water, either in ponds or streams, for some 
ten days or two weeks. There is als<.) a way 
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of retting the llax in warm water inside a 
heated building. 'This takes only two <lays, 
or a little more, but it is exj^ensive aiul has 
never taken the j)lace of the other kinds of 
retting. No matter how the retting is done, 
the rotting pith gives off an un- ^ Harvesting flax in 

l)leasant gas, wliich rises to the top Oregon. But most Amer- have told 
,1 ; *1111 ican flax is grown for its • • 

ot the water in bubbles. seed rather than for its t'hinej- 


It is a delicate matter to decide 
when the 
flax has 
been ret- 
ted just 
enough to 
loosen the 
pith with- 
oul rot- 
ting the precious fiber. But when 
just the right stage is reached, the 
fiber must come out of the water. 
It is thoroughly dried and then 
passed through a machine that 
crumbles and loosens the woody 
pith. This is called “breaking." 
metinies, even to-day, this is 


is smoothed and drawn out in this wav, 
until at last it is ready to go to the “roving" 
frame, where it is twisted a little and wound 
on bobbins. In this form the fibers arc called 
“rovings/’ and are ready to be spun. 

Kls(‘ where in these books we 
of the wonderful ma- 
ihat sj)in and weave all 




B. A bundle of 
flax being har- 
vested in New 
Zealand. Notice 
how tall the stalks 
are; they will 
many places. 1 hroughout C entral yield long, strong 

and Northern EurojKN \shich is the fibers. ^ 


done by hand, for the linen 
dustry is still very primitive 


region where llax for linen is thielly grown, 
the thrifty j^easants grow their own llax, an<l 
spin and weave it themselves into cloth for 
their own use- and they do it all bv hand. 

Making Thread from Flax 

After the retted llax is broken, the fibers 
are scraped, by hanrl or machine, till they 
are free of the bark or pith that still sticks 
to them after the “breaking.” This scraping, 
or “scutching,” leaves the fibers a silver\' 
gray in color — unless they have been retted 
in dew; then they are brown. At last they 
arc ready to be tierl into bundles and sent 
off to the mill, there to be carefully combed, 
or “hackled,” until they are fine and soft. 

But even yet they arc not ready for spin- 
ning. They must still be graded as to 
quality, and drawn out by machine into an 
even ribbon, or “.sliver,” that shall contain 
the same amount of smooth fiber throughout 
its whole length. Over and over the fiber 


fib®r* sorts of fibers into <-loth. Most of 

our finest linen is nianufactured in 
Ireland. Vet in some ways Bel- 
gium would seem to carry off 
the ])alm, for the finest llax 
in the world comes from 
Courtrai, and the s|)inners 
whi. s[)in it by hand arc said 
to be able to turn out a 
thread so fine that it cannot 
be seen by the 
naked eye. Thi-. 
ma rv (don s 
s])ider ‘ 

N\ eh is 
used in 
ni a king 
lac('s. .V 
L s i n g I i- 
j)ound ol 
it has 
sold, it is 
said, for 
$1 ,200. At 
C'ambra \ 
a 1 1 lament 
was sf)im so tine that 
272 miles of it were 
needed to make u]) a 
pound. 

Most of the finest 
wcMving, too, is still done by hand, on Icxmis 
which may often be found in the little cot- 
tages of Ireland and Norway and Sweden. 
Heavy linen fabrics, like sailcloth and can- 
vas, come to us mostly from Scotland; but 
it is Northern Ireland that sends us most of 
the finer grades. Belfast is one of the greatest 
linen centers in the world. Belgium, tixj, 
sends us damasks and handkerchiefs, and 
France gives us fine linen yard goods. Eng- 
land and Scotland make sheets and towels; 
we make toweling, twine, and thread. 



H l»y U 
.1 Nr 


C. A cor- 
ner of a 
flax field 
when the 
crop has been 
tied in shocks to dry. 
The seeds will next have 
to be combed out and the 
pulpy part of the stem 
rotted away to free the 
fiber. 


I 

/•‘ul.tli 


nf \icii 
J < ;<)\ I 
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A FKW SURPRISHS IN BUTTONS 


Sotr. For hash hi jorjnaiion F or statistical and current jacts ^ 

not found on this pa^( ^ ionsult consult the Richards Year Book 

the general Inde x, \ ol, 75. Index. 


/ nt crest ififl 

The first use for hultons, 9- 50 
'rhe oUiest hultoys, 9 51 
Siihsiances in making but- 
tons, 9 51 

W'iit'rt* buttons are inaeJe. 9 51-52 
lUitlons as a sij:;n of rank, 9 52 


Pacts P X plained 

People who are not [lermitteci to 
use buttons. 9-52 
Buttons from the sea anti rivers, 

951 

(jlass I) Litton , 9 -52 


Phi nils to 

In how man\' wa\'s are liuttons 
Lisefl to-(la\’-' 

Ih)W was t'lothin^ f«ivteneH before 
buttons eam(‘ into ust^? 

How do bo\*s and use but- 

Picture 


Phink About 

tons for other purp<'ses than 
for t'lothin.i< ? 

How are button^*’ used 1 >\' peof)le 
employed in government anti 
the pul>Iic utilities? 

Hunt 


How’ are clams collected from 
l)odies of water? 9 52 

R elated 

W hat are some prehistoric mol- 
liisks? 3 9, 15, rS, 24, (}4 

How’ do clams de\elop from the 

How are pearls obtained from 
shellfish? 3 1O2, 262 

W'hicli shellfish live in fresli 
w'ater ? 3- 2 54-62 

Practical 

How are buttons used as orna- 
ments? 9 52 


How is mother-of-pearl changed 
into buttons? 9 51 

^Material 

How' are button pearls made? 3- 

I ^4 

W hat is mother-of-pearl? 3 262 
Hi»w cast'in, a milk j^roduct, 
u<f‘d to make buttons'' 9 347 
How' are buttons obtained from 
the horse? 4 506-7, 9 -5 1 

A pplications 

Henv are buttons used in our 
clothinp^ 9 50-5? 


eis u re~ti tn e 

PRC^IKC NO. 1 : Make but- 
tons from as man\' cliffeient ma- 
terials as you can. 

Sti m mary 

Buttons are very small but u.se- 
ful additions to clothing; and 


i ctivdties 

PR(\|HC r NO. 2: Collect and 
mount buttons maeJe from differ- 
ent materials. 

Statement 

their history is both ancient and 
interesting. 
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The buttons on the back of 
this gentleman’s coat would 
be really useful if he would 
button his coat tails up out 
of his way with them. When 
coat tails were a bit longer 
than his, men actually did 
button them up. And some 
say that these puzzling back 
buttons were originally 
meant to hold the belt that 
held a gentleman’s sword. 



A FEW SURPRISES in BUTTONS 

Even though You Think You Know All about Them, You Can 
Probably Find Out Something New in This Story 


0\V whal Oil earth isthere to say about 
buttons? Surely a button is just a 
button, anc] that is all there is to it. 

Well, why do you wear two or three but- 
tons on your sleeve, where they never do 
any earthly good? Why does a man with 
a long-tail coat have two buttons right in 
the middle of his back, where he can never 
use them? And why do men and women 
wear so many other buttons in places where 
they arc never needed? 

Not so very long ago a man had to do 
nearly all his traveling on horseback. He 
w’ore a long coat with flying tails, and the 
coat tails w'ould get hairy and greasy from 
flapping against the horse’s sides. So he 
put two buttons on the back of the coat 
and buttoned up his coat tails behind him 
when he started off on his horse. He also 
wanted his arms as free as possible, especially 
when he went hunting. So he cut a slit in 
the end of his sleeve and sewed some buttons 


along it, then he could double the sleeve 
back and button it up on his arm. 

Now man is a funny creature. Once he 
gets used to a thing, he simply will not gi\e 
it lit). K\en if he has no earthly use for it 
any longer, he will keep it going somehow 
or other. He never dreams of turning u]) 
his coat sleeves now, and he hardly ever 
w'cars a coat with long tails. But he still 
has to have his buttons on the sleeve, and 
he will not buy a coat without them; while 
if he does wear a long- tail coat, he must 
have his twa> buttons on the back of it. And 
so with many of his other buttons. The 
buttons have a history, after all, ami here 
is a little part of it. 

When men first began to wear clothes, 
they had to find some way to fasten them on. 
Doubtless the first thing was a thorn taken 
from some sort of bush and used as a pin. 
Then a man learned how to make his own 
thorns, l)y trimming little sticks to a sharp 
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j)()inl. Those would he belter, because he glass, jwrcclain, wood, paper, cloth, horn, 
could always have them ready, and in just bone, hoof, ])carl, ivory, sea shells, anrl 
the size he wanted. Later lie might punch still other substances. Many are made 
holes in the skins or cloth he wore, and run from jilastics, or composite substances, and 
laces through them. That is as far as the in these we even iisc blood and casein 
Greeks and Romans ever got, and jf below .r. (kri'se-fn)-which is the 

to this very day there are j)eopl<‘ in. very lucky, one of them may cheesy substance In milk, 
the world who liavc never got so mustel*8hrilf“them- In the United States a 

r-- Thwl «e‘LnTto^.k^^ niany buttons are 

meat, soaked for a week, made out of vegetable 

ivorv.” This is nothing 
disks, as at left. Of course ' i r i 

these disks, or but the nut or seed of the 

go^nrtV’be *the ^ouild in the 

buttons — after northern j>art of South 
they have been « • i • 

ground and pol- America. \\e bring in 

ished and pierced, nianv thousaiuls of tons 
as the picture * 

shows. of these valuable nuts 



far ... 
that — for 
there are still certain 
savages ^\h<) use 
notliing ])iu tliorns 
and shar}) little 
Sticks to fasten u|) 
their clothes. And 
all of us still use all 
these methods, in 
our jiins and laces, 
though we now ein- 
})loy buttons more 
than anything else. 

Yet we came to 
liuttons pretty late. 



It was onl\' 


before the time of the discovery of America 
that we began to use them, and even then 
they were first worn mainly or entirely for 
ornament and not for use. But they slowly 
came to be the main things for fastening our 
clothes around us, until to-day we have great 
machines for turning tliem out by the mil- 
lion, and other machines for cutting and 
sewing the buttonholes into which they fit. 

Buttons are made of all sorts of things 
gold, silver, brass, iron, bronze, copper, 


every year to be made into the prett> buttons 
that can be tinted ami colored to match the 
i.ind of cloth they aie to go with. 

We also make millions of buttons out of 
shells from the sea or from the fresh-water 
mussels that are usually called clams. The 
great place for making these is on the Missis- 
sippi River in Iowa. \ single company 
there can turn out about five hundred 
millions of the buttons every year. 

Of course buttons arc made in many other 
places. At Birmingham in England people 
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I’liofd b> .ViiicrK'iiii MutieiiiTi ^if N'attirul 

These great scows have been moored to the bank of 
the Mississippi, in Iowa, and loaded with the fresh-* 

began to make ])rash buttons some two 
iiundred and tifty \'ears ago, and to tliis day 
Birmingham remains the center of the trade 
for Britain. Czechoslovakia makes many of 
the world’s glass button.'^, and the secret 
of their manufacture is rigidly ke[)t. 

From the very start buttons have been 
worn for many other purposes besides hook- 
ing up our clothes. They have been used 
for many a kind of ornament, and for 
marking many a sort of distinction, social 
or official. Long ago the rich people used 
to wxar buttons of gold or silver or precious 
stone, and sometimes they even made laws 
forbidding the plain people to wear any 
buttons at all — for a man’s rank was known 
by the buttons he could wear. He woi^ld 
also decorate his books and knives and 
swords with handsome buttons. 

And of course we still use buttons a great 
deal to show a man’s rank. A policeman 
wears a certain kind of button, and the 
w'orst disgrace that he can meet is to have 
his buttons cut ofT. Guards and guides in 
public places, railway men, and many other 
officials have buttons to show their rank in 


water clams that grow theie. Now those heaps of shrill 
will go to the factory to be turned into buttons. 

the M*r\'ic<‘ and their duties to th(' public 
All men in the army and tlie navy wear 
buttons that wall tell at once what rank 
they hold. Millions of boys and gills have 
special ])Uttons to show' thia'r class in scliool 
or college, or their favorite clulj. Millions 
of men w’car the buttc^n of tlicir fraternal 
order so that they may know’ one another 
anywhere they meet. Wlien you see tw'o 
perfect strangers on a train fall into friendly 
talk, there is a good chance that it all started 
wdth a button, followed by the han<l-grij) 
of their particular onler. So buttons still 
do a good deal of w'ork besides keeping our 
clothes on. 

Idle re are a few' people in the w^orld who 
will not have any tiling at all to do wdth 
buttons. They have religious reasons for 
it. For instance, the Dukhobors (ddo-kd- 
bdr') in Canada w'ill never wear a button. 
Tt is [lart of their religion never to kill an 
animal, and since so many buttons arc made 
out of the horns and bones of animals, they 
do all their fastening with pins and laces, 
or with hooks and eyes. Buttons arc little 
things, but they arc very important. 
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The STORY oi SHOES 


Reading Unit 
No. 6 


WIIAT WR WKAR ON OUR FFFtT 


Note: For fnisic injorviation F or statist h al and etirrent iacts, 

not ]oumi on this pai^<\ consult consult the Ru hards Year Book 
the Index, V ol . r^. Index, 


Interosfinit i 

Shoes that deform feel. 9—56 
Sandals, g s ^^-5 7 j 
Mot'casins, g 5x0-57 
Ridiculous shcjes in histor\’, 9 -57- 
5 « 

'Flit nits to 

\Vh\- ''m i^eople \\alk faster in 
shoe*s than in hare fee!? 

TIow did the (h’vil War speed the 
production of marliint*-matl(‘ 
slioes? 


acts li X pi ai n ed 

Hi^h heels, g 5R 

Handmade shoes, 9—58, 59. 61 

Ma( hine-made shoes, g 61, 64 

^Methods of sewin;^ .shoes, g— 62 

Fhink About 

How lon^ did the .shoemaking 
to<d- of the E^;^ptians remain 
in Use''* 

Wh<it is the origin (jf the story of 
the St‘\ en Leai^iie Roots? 


Picture Hunt 

^^d^at kinds of shoes have [>e<iple How are shoes made to-day? 9— 
worn in the past '-* 9 -5 <>-5 7. 02 


Related 

W’hat kind of shoes shoidd y(»u 
wear in camp and on a hike? 
14 S 5 ^. 55h 

How do shr)es affect our health? 

2 41 g 

What kind of shoes do the Jiip- 
<inese wear'-* 5 5O4 
How' are shoe sizes determined? 
10-574 

Practical /■. 

How are shoes with smooth in- 
soles made? 9 6 r -05 


IM aterial 

What detc'rmines the price of 
shoes'* 7 ^52-58 

How is leather * aimed? 9-66-08, 
70-7 I 

Which animals pive us our 
leather^ 9- 0(), 69, 72 

What kinds leather do we use 
in shoes? 9—70 

I pplications 

How did the Indians make moc- 
casins? 9-60 


Feisuri*^tifne A ctiidties 


PROJE( T NO. i: Make a pair 
of leather or beaded moccasins, 

9 -60. 

Sum mary 

In the past, .shoes were e.xpen- 
sive because they wane made b\’ 
hand; but with the invention of 


PROJEC 'F NO. 2: Make a pair 
of woven ^^rass sandals, 9— 58, 60. 

Statement 

the sewing and shc:)e-making ma- 
chines. pood shoes can be pro- 
duced for everyone at low cost. 
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A. An Eskimo muc-luc 
which is p sort of moc- 
casin made tall and 
warm for use 
in the Arctic 
cold. 
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E. An old Turkish bath sandal. 
Clearly these were not comfort- 
able bedroom slippers, such as 
one might expect. On the con- 
trary, for centuries they had an 
important part in certain Mo- 
hammedan ceremonies. 


C. A jousting boot as worn 
in sixteenth century tour- 
neys. This one belonged to 
Henry of Navarre. 


D. A Japanese clog, about 
eight inches high. It is 
meant to add height and 
dignity to the wearer 
on ceremonial 






w F. A man- 
darin boot 
from Indo 
Chin 
The sole of 
this queer 
b oat- 
s h a p e d 


f il 


made of 


rice paper. 

G. Foot^^|A 
decora- 
tion from 
Ceylon. 


This of course is 


not a shoe at all, 
for you cannot 


have a shoe 


without a 
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A man used to be lucky if he owned one 
pair of shoes. Nowadays he often has 
several pairs for a variety of purposes. 
These hockey shoes show the science 
and skill that go to the making of foot- 
wear for the various sports. Here 
strength, warmth, and comfort are im- 
portant. So the lining is of suede, the 
toe IS a steel plate covered with leather, 
the arch has a strong support of slate, 
and the curved welts at the sides give 
extra strength over the ankles. 



WIIAT WE WEAR on OUR FEET 

// You Think That Shoes Are the Plainest Part of Our Attire, You 
Ought to Read about Some of the Wild Fashions 
They Have Seen 


OBODV really knows whether ihe 
men of old lirsl started to wear elothes 
in order to keep warmer or in onler 
to look jirettier. In the case of shoes, how- 
ever, we may be more certain, d'hey must 
hr.st have been put on for use and comfort. 
H is true that we can be very coin foi table, 
in the right places and the right weather, 
with our feet bare, and we might all be a 
little healthier if wo went barefoot a little 
niore. Jiut very long ago our fathers found 
nut that their feet w-ere better off, esi)ecially 
in the wild wa)ods and in rough coimlry, 
with some sort of shoe. The feet were far 
less tired and bruised after a long trip 


through brush and briar, or over ston\ 
ground; they wire not burned on the hot 
sands of the 'Fropics or frozen in the snow 
and ice of the north. 

I.ong ago people began to wear shoes, 
O' at least sandals, nearly ever>wvhere. In 
due lime ihe shoes grew' stronger and more 
comfortable, and thus more and more im- 
portant. A man could chase a deer or other 
])rey faster and farther if he was shod. An 
army in .shoes could overtake or leave 
behind an army that was barefoot. And 
])eople could get around to nearly all the 
business of life far more safely and rapidly 
if their feet were covered. Indeed w'c may 
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say that civili/ation has gone forward at 
about the same pace as shoes. No one knows 
this better than the general of a great army. 
Every government has made long studies 
to see just wlut kinds of shoes were best 
for its soldiers. I'here were few things tliat 
the great Najxdeon thought more im])ortant 
than the footwear of his men; and it is no 
accident that the 
two generals who 
finally conejuered 
N apoleon — W elh 
ington and Bliicher 
— both have shoes 
named after them. 

If shoes are so 
old and so impor- 
tant in our history, 
it is no wonrler that 
they jday a part in 
some of our most 
ancient customs 
and stories— in tlic 
folklore of many 
] copies. In the 
d(X)k of Exodus we 
read that the Lord 
commanded Moscs 
to ‘‘Put ofT thy 
shoes from olT thy feet, for ihe jilace whereon' 
thou standest is holy ground”; and on 
account of the same feeling the Moham- 
medans and Buddhists leave their slioeh at 
the doors of their churches to-day, just as 
we take off our hats. Because they could 
travel so much faster in their shoes, our 
fathers made up a great many stories, in 
various lands and languages, like the one of 
the Seven League Boots; and for more or 
le.ss similar reasons they made uj) those of 
Puss in Boots and of Cinderella. So shoes 
have played a part in the literature of the 
world. 

How We Imprison Our Feet 

It is quite true that while the shoe has 
protected our feet, it has also stunted their 
growth and use. We hardly use our feet for 
anything but walking. If we had not cased 
them up in boots for so long, we might have 
learned to do many other things skillfully 
with them. We can form some idea of what 


they may be u^ed for l)y watching a man 
who has lost his hands handle a knife and 
fork or button up his clothes with his levs. 
Of course we do not need our toes for that, 
but all the same what wc have gained in 
walking we may have lost in some other 
ways. At least, our feet remain the least 
developed j)art of our bodies; and in some 

cases the absurd 
fushii)ns in shoes 
have ruined the feel 
of th(‘ir wearers 
as in old China, 
where a fashionable 
woman us(‘d to 
have her feel so 
bound up from 
babyhood lhal they 
sehlom grew mt)ie 
than five im'hes 
long, and some- 
times not more 
than three d he 
\ ery thing lhal was 
meant to help licr 
walk k(‘j)t her from 
walking at all. 

a law 
against tlial in 
China now though it has tome only re(‘entl\ 
But there is no law in our own land to kee]) 
people from wearing sh(K‘S that j)in(h in ol- 
der to make tlieir feet look small. As we go 
on we are going to lind that fairly often then* 
have had lo be laws about shoes, because 
])eople were so often fo(*lish about tluan. 
'rh(‘re is sonnahing in us that makes us ratluM- 
proud about tin* looks of our f(*et and t)ften 
rather .silly about the comfort and u.se of 
them. 

riie first slioes ma}^ have been sim])le 
siindals, or soles wath some sort of string to 
tie them lo the ankles. About one third 
of the people in the world still wear only 
sandals on their fe<*t, and in hot countries 
these arc very sensible. In colder countries 
especially, the very early footwear was often 
simply a skin, with or without the fur, 
wrapped around the foot and drawn up 
around the leg with a puckering siring. 
That may well have been the beginning of 
the moccasin, as worn by the American 
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Tills Japanese cobbler is making queer, flat Japanese shoes 
oui of the wood of the paulownia tree. They will be worn 
witn the flowing kimona, and will look like the ones on the d here is 
feet of the lovely lady at the right. 
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“No one but the wearer knoweth where the shoe 
pinches,” is the legend under this old English painting. 
How desperately our gentleman is trying to make the 
cobbler understand that the shoe does hurt, right there! 
The fit of our shoes is so important to us that we have 

Indians; and iIutc arc* still sonic traces of 
the old jnickcring strin;', not only in the 
inoctasins of tlic Indians, Init in those of the 
Mskiinoh and the La])landers. 

The Queer History of Our Shoes 

Of course the best stulT for mo^t sIuh"^ 
leather, but while this came very eaily it 
may not have been the ^ery hrst material, 
and it is by no means tlie only thing that 
shoes have been made of. d'lu* early l^gyp- 

liaiis had very few leather sandals, but 

mostly made them out of jdaited ]xipynis 
or some other vegetable liber. 'I'he lIebre\^s 
used linen and wool. I'lie O reeks gave the 
sandal the touch of art which they gave to 
nearly everything, and made it fit more 
firmly to the foot. In our own day a great 
many wooden sandals and heavy wooden 
slv'cs are worn in various jiarts of the 

world — not only in many sections of luirope, 
csj)ecially in Holland and llrittany, but also 
in Ja[)an and many other places, d'he 

Japanese arc still mainly a sandal-wearing 
fjeople. It is hard to see how a man can get 
along in a stiff, heavy wooden shoe until wc 


many sayings about the matter. When we discover 
what it is that someone dislikes about a thing, we say, 
“So that^s where the shoe pinches!” When someone 
thinks that we arc blaming him without mentioning his 
name, we say, “If the shoe doesn’t fit, don’t put it on.” 

Avalch him go -but then he seems to go 
jiretty well. Vet h(‘ docs make a lot of 
noi‘^e how different from the Indian in his 
moccasins stealing up on his j^reyl 

A.s we Come <kmn through the centuries 
from early lime.^ ac meet some very queer 
fashions in shoes- some cra/es as absurd 
and almost as harmful as the binding of the 
feet in China. Toward the end of the Middle 
Ages there was a fashion, at least among the 
riih, for very long j)oints on shoes. Some- 
times the point of the shoe was as much as 
t\No feet long, for this was supposed to be 
very beautiful; and since it would not lie 
well on the ground in front of the foot, it 
had to be turned ti]^ and fastened to the 
k..v-e- -perhaps with gold or silver chains. 
Sometimes it was set with ])recious stones. 
This fasliion seems to have started in France, 
where it lasted for nearly a hundred years, 
hut it went all over Euro])e. It grow so 
bad that peo])le could not walk in their 
shcK'S, and both the church and the govern- 
ment had to pass laws to stoj) it. 

livery .^o often, for some reason in foolish 
human nature, we get to wearing shoes that 
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defeat their own end -which is simply 
walkint^;. Just after the law stoj)[)ed the 
making of shoes with absurdly long toes, the 
fashion set in for having them absurdly 
broad. Then the soles became so wide h)r 
well-dressed people that two men could 
hardly pass 
each other 



ami we still have a few. Of course the 
prettiest thing in shoes, as in anything else, 
is the beauty that goes with their natural 
shai)e and not the deformity that tries to 
make them look like something else. 

How a Shoe Is Made 

So much for the history of shoes. Now 
we may turn to a very interesting rpics- 
tion: how is a shoe made? Certainly 
it is a hue piece of work, as you will 
see if you just imagine that you 
had a ])iece of cowhide and needed 
to make a pair of shoes out of it. 
Fir^t we ought to say how a shoo 


on a nar- 
r o w side- 
walk — c^'en if thc\' 
could walk at all. 
And this came to be 
about as much of a 
[)ublic nuisance as the 
long tips. So again 
the law had to step 
in. In Fngland it 
ordered that no shoe 
should be more than 
broad or have a tip 
long. 


Above is a very old 
shoe indeed— an 
Egyptian sandal of 
plaited papyrus. To 
the right is a Roman 
sandal of leather, 
with the foot pictured 
in it so that we may 
see how the Romans’ 
toes were always — 
quite properly — com- 
ing through their 
shoes. 
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five and a h.df inehe^ 
more* than two inches 


Where High Heels Came From 

That was in the time of Quern Klizabrth, 
and we think we are all done with Mich 
foolishness, liut many a girl and grown 
woman to-day is wearing slippers with high 
heels — of a kind that started back in Venice 
before the time of Queen Fli/abelh —which 
arc far from goo<l for her feet and \shich 
make it very hard for Jier t»> w'alk faf and 
very easy for her to turn her ankle. Wc are 
still finding it hard to let our shoes do the 
one thing they were meant for. 

Of course there is nothing against pretty 
shoes, and everything in their favor. Wc 
have learned a great deal about making 
shoes pretty since the days when our an- 
cestors first tied a piece of skin to their feet. 
But we have aKo had some very queer 
notions about what was pretty in footwear, 


made — in the clays of old and clown to t he 
time of our modcTU machine's. In those 
days erne man did tlu‘ whole.' thing, and one 
]>air of shoes w’as a i)retty good day’s work; 
but there have been few artisans more 
skillful lliaii the old slioemakc'r. A liundred 
years ago he W'as working with just about 
the same tools that his ancestors had in 
I'lgypt over thrc'c thousand years ago, though 
he had learnc'd to turn out such strong and 
well-made shoes that it is doubtful whether 
we shall ever see their like again. About 
all he had to w'ork with were a few lasts -- 
or iron forms for the shoes he was making — 
a hammer, lapstone, knife, rasp, pincers, 
wooden jicgs, stitching and pegging awls, 
and -leather. 

He would cut out the whole shoe, the sole 
and heels and all the parts of the ui)pers, 
and make them jit the foot of his customer 
better than many of our shoes now do. 'Fhe 
uppers he would stitch together by hand, 
and tlic soles he would fasten on with wcxidch 
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rijofu 1' lS Slido M'ul.iriiTN ( 'n 

Here is a shoemaker of the sixties in a corner of his 
little shop. Does he not look like a wise and philosoph- 
ical old man? Indeed, as he sat alone day after day 
bent over his cobbling, the old-fashioned shoemaker 
had plenty of time to meditate, and he often became 

{)o^s wliicli lie* soniclinu's (ar\tNl \silli his 
own knilV oiU of <iry iiuijik-. When the 
pegging was done he wouhl sinootli the sole 
and lake out tlie ends of the pegs inside the 
shoe with liis ras]). Ft sounds easy enough, 
but h(nv would you like to try it, or to wear 
a shoe that you had made in this way? We 
havT many “shoemakers” left to-day, hut 
they are nearly all shoe r(‘]^airer>; very few 
of th(‘m could make a >ho(‘ lit to wear in tin* 
way we have been describing. 

America’s First Shoemaker 

Such an artisan was okl 'bhomas Heard, 
the first .shoemaker in America, who came 
to Salem, ]\lassachusetts, in i6jo, nine years 
after the Pilgrims landed, 'fhe colonists 
were so glad to have him come over with 
his supi)ly of leather that tliey agreed to 
give him fifty acres of land and various 
special privileges. He and the men who 
came after him trained uj) whole generations 
of American shoemakers. For over two 


the village philosopher. There arose a tradition that 
he, above all others, had his opinion about everything. 
So when other people did not agree with him, they let 
it be known that they thought him interfering. “Let 
the cobbler stick to liis last,^' they said. 

ccnturit‘.s they mad(' all the shoos we had, 
in the v\ay we havt‘ descriiied. Sometime^, 
especially when they had just finished learn- 
ing their trade, they traveled about the 
country making shoes in one little com- 
munity after another— a custom kiK)wn as 
“whi[)piiig llte cal." Sometimes they settled 
down in a singh* place. 

The Shoe Capital of America 

As time went on a great many of them 
settled in Lynn, Massachusetts, which be- 
came and long remained the <hoc capital of 
the country. .\s far back as iSu, nior(‘ than 
twi) hundrcil thousand pair^ of shoc^ were 
made there in one \ear all. of couise, by 
hand. Now a great many mine iire made 
there by machinery, though of late years 
Lynn has not kejit alieail as before, and 
plaiTs like St Louis and Hinghamton, New 
York, now share hei honors. 

.Vt the same litne when L\ nn was lu^coming 
so important, little ten-foot shops were 
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Photo hy Airiericbn Museuut o( Natural llmtory 

Here are some of the shoes worn by the American 
Indians. All the beautiful beaded moccasins across 
the top (A, B, C, D, E) were made by the Sioux, as 
was also the one at K below. F is a sandal made out 
of the blades of the yucca plant in New Mexico; clearly 
it is meant for use only in a warm, diy land. G and H, 


as weU as J below, are styles of moccasins made around 
Hudson Bay and copies by the Blackfoot Indians. The 
mysterious bundle of fiber at I is a prehistoric snowshoe 
dug from an Aztec ruin. The other snowshoes, at L, 
were made by Iroquois Indians. They look much like 
those some of us like to wear. 





THE STORY OF SHOES 


' r'W i 


scattered all over the country for making 
shoes. It was in these little shoj)s that the 
next great step was taken in the growth of 
the shoe industry, I"or in them began that 
^‘division of labor” which, in shoes as in all 
other modern industry, is so imjKjrtant. 
Up to now <jne man had ^ 41^ 

made a whoh* slioe; but \ 

now it occurred to some- jvH(||P | 
one that all would do | 

I)ClliT ;in<l faster ijvfrljQjjj 

work if each did 

just one* pari of i *1 

tlu- ])ro( ess. One 

mijilit dolhetui- 

tinK, another tlie " 

slilchiiiK, wliile a ^ 

third inijrlit make igL . T* 

llie soles and so 
on I'.aeh 

would Ik* ni' 'jv ^ f 

exjxrt and each 
one could work f.isit'r. 

'riien t anu* niacliinery, I 

and a grc'at re\'<)lulion in shoe- 
in.dving. In fa(t, the* shoe in- 
duct r>' is juobably the only 
basic one in wliith the revolu- 
tion took place w holly in Amer- 
ica, d'lu* til si great change 
came with the rolling machine, 
in 1S45. which saved hours of 
time by pressing together at a 
single oi)eration the leatlier 
that had formerU’ bc'en slowly 
beaten out with a hammer on 
the laijslone. 'I'he ne.\t ye.ir 
Elias Howe invented tlie sew- These merrv D 
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shoes for the soldiers. Then came metal 
nails, though they did not wdiolly disjdace 
the older wa)oden J)egs. About 1876 came a 
machine for fastening on the soles with a 
continuous ware; but this has now' gone out 
of use in this country, and all the soles are 
now' sewed to the u[)f)crs of our shoes. 

There are no machines much more w'on- 
derful than the ones that now' do this work. 
Some of them are as hncly adjusted and as 
intricate as the best w'alth, and work with 
the grcMlest precision; and nobody ought 
to mi^s the chance of seeing them at w'ork 
if he* has it. 

Th(‘re arc*, in all, five w'ays by which 

In Quebec, where shoes are commonly 
winters are long and 
snows are deep, these 

makers of snowshoes shoes lhc*v turn out 
^n-y'much alike 
on ihe outside, 
but the methods 
are really very 
different, and on 
the inside the 
shc'ics are differ- 
ent too. ddie five 
kinds of shoes 
turned out are 
called the McKay 
Sewed, the Good- 
year I'lirnecl, the 
(h)odyt\'ir Welt, 
the Uiltlcway, 
and the Stitch- 
down. There is 
hardly rcxmi to 
iionaiicv describe them all, 

rVi oiric rlaftAr nhoiit th^ streets but WC ma\ tC 11 



Julias liowe invented the sew- jhese merry Dutch girls clatter about the streets 

ine machine and twelve years in their wooden shoes, but may leave about one of 

, ^ , 1 1 ' them on the doorstep when they go indoors. . r ^ , 


later Lvman Hlake made a ma- 
chine for sew'ing leather. 'This w'as the main 
thing that made over the whole industry. 

At first the machine w'ould sow' only the 
light leather of the uppers, but that was a 
great saving, and before very long there 
were machines to sew' the soles as well. As 
time went on these machines were greatly 
improved into the marvels that we have 
now. Blake sold his invention to Gordon 
McKay, and the McKay machine came into 
use in 1861, just at the outbreak of the Civil 
War, when there was a large demand for 


^uisicp wiiciA I.11CV luuvvio. , r 

them. Let us 
take the Goodyear \\\\ It is the most 
complicated way, and has certain obvious 
ad\ anUiges over the others. It was invented, 
incidentally, by Charles Goodyear, son of the 
Charles Goodyear wlio found out the way to 
vulcanize rubber and so gave us most of the 
rubber in the modern world. 

In all there are often as many as 210 dif- 
ferent operations in making a Goodyear 
Welt shoe. They are done by many different 
persiins, and the man who is c.xpcrt at any 
one of tliem mav have very little notion 
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On this page are cross sections of five 
shoes, each made by one of the five 
chief processes of modern shoe making. 
The one at the left shows the Littleway 
process. Instead of tacks, wire staples 
are used to fasten the insole and 
upper together; they are turned 
over inside the leather, and 
never come through to the 
surface. The leather is com 
pressed while it is 
being sewed, so that 
the stitching sinks 
into it. 




notice that the 
insole is per> 
fectly smooth, 
with no sign 
of tack or 
stitching. 




I 




of iHUttOlC t«ckll IJDlllliK "IIIN >11- Jb 

The McKay Sewed shoe, above, 
was the shoe that turned the 
cobbler's world upside down 
because it was the first made 
by machines. In this shoe the 
upper and insole are fastened 
together with tacks. Below is a 
‘ turned shoe, which gets its name 
from the fact that it really is 
made inside out and then turned. 
^ It has only one sole, "and so is 
very flexible. 


Sutch of 
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how most of the rest of them are tlone. 
That is what the “division of labor'* has 
come to. 

The upper of the shoe, with its many 
pieces in odd shapes and si/es, is all cut out 
by what is known as a clicking machine. 
The sole is cut out by a sole-cutting machine 
and shaped by a rounding machine. Then 
it goes through a si)lilting machine, which 
gives all the soles of a given kind of shoe the 
same thickness. All this ai^plies to the in- 
soles and the out'^oles alike. Tlicn the 
assembling machine lacks the uj'>pers to the 
last at the heel, and tlie pulling-over machine 
draws them down tightly over the front of 
the last. The side-lasting machine stretches 
the sides of the upi)crs, wdth the lining, 
tightly into place. Kach pull fastens the 
uppers to the insole with little wire staples 
which arc made in the machine it. self. 

Then the Goodyear wclt-sew'ing machine 
sews a narrow strip of leather, called the 
“welt,” all around the fore])art of the shoe, 


attaching it to both sides of the heel. After 
this all the staples can be taken out by the 
insole-tack-pulling machine; and now^ tlie 
welt and the insole can be coated with rubber 
cement, and the heavier outsole can be 
pressed into its jdace. The Goodyear 
stitching machine sews the outsole to the 
welt wdth a strong lock stitch wliich does 
not go inside the shoe. T'his leaves the 
inside perfectly smooth. The heel is fastened 
on w'ith nails, and all the nails an* driven in 
w'ith one bhnv. Finally the shoe gets a 
variety of trimming and scouring and bufhng 
to give it the high finish tliat is desired. Of 
course these l^ist operations \'ary greatly 
according to the kind of shoe that is being 
made. 

All this is very interesting to see. What 
is more, it offers one of the best C-xam]des 
that can be found of organized iiiflustrial 
service. \o indu.stry in Am(‘rica has ad- 
vanced wath faster strides than that of 
making shoes. 


This old Indian woman was photo- 
graphed at Lake St. John, Quebec. 
She is plying an age-old craft of her 
race. For without his snowshoes 
the Indian would often have per- 
ished when the deep snows of a 
northern winter kept him from 
stealing through the forest on moc- 
casined feet in search of game. 
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The STORY of LEATHER 


I^cading Unit 
No. 7 


now DOES SKIN TURN INTO EEATHRR 


X(}fr. For basic hi j nr mat ion 
not jound on this pa^c, consult 
thr cent ral Index, V oL 


For statistical and current jac is, 
consult the Richards Year Book 
Index. 


I nterestififi Pacts Explained 


Animal skins, 9 66 
Skins of froK-s. n^l/tiles, and ani- 
f)]nl)ians. 9 60 
rr('s(‘r\ int; raw skins, 9 67 
(duMnical tanning, 9- 68 

'Filings to 

How n, amount of meat we 

eat aflec 1 our supply of 
UmI her ? 

W'hv must skins be t aimed *'" 


Tannin?^ with bark, 9-68, 70 
f'olorin^ leather, 9 70 
Patent leather. 9 72 
The tanning industry of the 
Pnitefl StaN s. 9 72 

Fhiyik About 

\\'h\' are some la\'ers of animal 
skin not fit for l(*athe»'? 

How is leather obtained from 
skin^ 


Picture Hunt 

WMiit h animals supply iis with How’ is leather tanned? 9 6S, 
leather''" g 69, 72 70-71 


R elated 

How is leather tarved? 12 107 
I low' may houses lie built with 
leather? ii 

How may jiaiehment be made 
f r< >m skins '' 9274 

\\ hat is \ ellum ? 9 2 74 

H ow «lid the Indians U'>e leather 
f<ir shoes? 9 50 

Practical 

Ihwv is le^alher used to cover 
books? 9- 72 


JM aterial 

How aie shoes made? 9 58-64 

How is the Iran from skins used 
in the maniP icture of h.ils? 
9 '"^9 

Ht)W' was leather usetl by the In- 
fiians for clothim^? 7 i. 108, 
5 4Q7^ 9 5, 8, 2 j , 2 89 

I p plications 

Yluw is leather used for other pur- 
|:)oses than for shoes? 9 -72 


P e is u re -ti m e A cti zdti es 

PR()|KrT XO. 1: \\’aterprot>f li.ither covers of some of \ our 

a |)air of camp shoes, 9 72. books, 9 72. 

PROJKC^T XO. 2: Preserve the 

S umniary Statement 

The skins of billions of crea- well as birds and reptiles are 

tures - cattle. calves, horses. tanned every year to supply the 

she<*p, and other mammals, as world with its leather. 
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The faithful cow and her 
calf give us most of our 
leather. Yet it would 
never pay to raise cattle 
for their skins alone. 
That means that when 
we do not eat enough 
beef we do not have 
enough leather. 


l*boto by J Alien 


HOW DOES SKIN TURN into LEATHER 

And What Makes One Piece of It into a Sole, Another into a 
Glove, and Another into a Chamois? 


VERY piece of leather that we ever 
wear or ubO has been woin hy S(^me 
animal before us. It Mas his skin. 
We have no way of making l(‘ather e\ce])l 
from the skins of certain animals. 

We can use the skins nf rather more 
animals than most petiple think, bhe tame 
animals furnish most of it, of cour-^e cattle 
and their calv^es, and horses, sheep, goats, 
and hogs. But some of it comes from wild 
animals, both on the land and in the sea — 
from the deer and their relatives, from buf- 
faloes, from alligators, walruses, sharks, and 
whales. Mostly their skins are used for 
rather S[>ecial purposes, as are also those of 
snakes and li/ards and even frogs. In other 
lands still other animals arc used, such as 
camels and elephants jind ostriches, and the 
kinds of leather we make out of their skins 
are even more numerous than the kinds of 
animals. 

Of course we cannot use the skin of an 
animal just as it comes off his back. Tt 
would soon decay and go to pieces, and 
needless to say it would not be a very pleas- 
ant thing to have around while it w'as doing 
so. We have to treat the skin in some w^ay 
to keep it from decaying, and at the same 


lime to make it lU for llu* use to whiji \\c 
are going to ])ut it. What we do to the 
skin to keej) it from decay is called “tanning " 
We may tan it with the hair oft, and then we 
have fur; or we may take off the hair in 
tanning, and then we have leather. So 
the story of our leather is mainly the story 
of tanning. 

Tanning is a very old art. Long before 
history started it w^as found out by the wild 
men who used to keep themstdves warm in 
the skins of the beasts they had killed. At 
first they must have tanned the whole skin 
w'ith the fur on it, and have .sim])ly wrapped 
it around them. It was warmest with the 
fur. But in due time they found out that 
if they took off the fur they could use the 
leather in many other things than wraps — 
for instance, in shoes, into which the great 
j)art of our leather goes to-day. And as 
time went on, they found out better and 
better ways of tanning, and more and more 
methods of making the skins into all the 
different kinds of leather they needed — tough 
and stiff for the soles of their shoes, thinner 
and more flexible for the uppers, and still 
thinner and more flexible for their gloves. 
So they learned to make leather in scores of 
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clifTcrcnl forms, running all the way from 
lough harness to soft chamois; and the story 
of » all these is the story of the skins they 
chose and of the ways they tanned and 
treated them. 

Idle first thing is to get the skin off without 
damage to it. 'Fhat 

» hv' anv farmer who 





sefiarate layers. On the outside there is a 
thin layer called the “ei>idermis,^' feji'i- 
dur'mis), which fieels off very easily, as we 
have all noticed. This i.s unfit for leather. 
Underneath it is a thicker layer known as 
the “derma,” or true skin; this is the stuff 
for leather. Still deej^er there is a layer of 
fat or flesh, which is not fit for leather 
either. The to]) and hotUim layers arc 
removed from the skin when we arc getting 
ready to tan it, and tlie thick, strong middle 
layer is the one that is tanned. 

Tor as we are getting skins ready for tan- 
ning we have to put them thn^ugh a 
. \ numh(T of ])rocesses. d he jiroces^es vary 
a good di^al according to the kind of skin 
0m and llu* condition in which it comes 

In the days of long ago, ^vh ether green 
fm when human beings must 

^ have looked rather like this 

I strange creature, 

’ they had nothing ||| 

.jf t I’T in which to clothe K, 

.j/tlUAJi themselves 

but the 
dried skins 


How would this 
Eskimo baby 
keep warm if 
some polar bear 
did not lend him 
its skin? 


kills a calf or 
l)y any hunter 

w ho .shoots a r**^*^*"' ‘-V Ati.onrun MiiKCuni ..f Natural llmturN 

(leer It is now^ done more CXlX'rllv hv Clad in skins, the primitive hun- 

‘ , . , . 1 ' i' ter goes forth with his bow and 

the W’orkmen in the great slockyarOs, to shoot more leather for 

who give us most of the stuff to make himself comme 


our leather. If the skin is sent at once 

to the tannery it is called “green.” Tf it or -Iry -and also 

has to wait a while, it must l)e trealetl in according to what ^ - 

some wav to keep it from deca>-. One way we are going to ‘1^^ . 

is to dry' it Ihoroughlv. another is to salt it. ^^ilh it. But they all consi..l mainly in 

The object of both is to keep out (he mi- soaking the skin in various baths, with or 

crobes, which cannot work in a dry thing or williout chemicals, and then ol getting o t 

in salt; and where there arc no microbes (he eindcrmis and the hair from 

there is no decay. and the fatty llesh from the other. Them 

^ .1 f'lrt Kilt in fhc 


Three Skins in One 

Not all of the skin that comes off can be 
used for leather. For the skin of every 


the derma is ready to tan. But in the 
meantime the hair and flesh arc not w’astcd. 
The hair may he used in making cloth or 
felt or plaster, or in various other ways. 


used lor leaincr. ror me skui ui iviv v-i i- f 

animal, like our own, is made up of three and the flesh goes into such things as glue 
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Photo bj tho National Museufo 

Here is a family of Sioux Indians tanning a buffalo 
hide. You will notice that the father is merely locking 
on; practically all the work of preparing leather among 
the Indians was done by the women. And they did it 

and gclaline. Unfortunately it is not a very 
nice business, and tanneries are not very 
pleasing to our noses. 

After all this the derma is tanned, and 
there are several \va}s of tanning, eadr 
with many a minor variation to give us just 
the kind of leather we want. But the three 
main w'ays are tanning w'ith tannic acid, 
w'hich usually get from the ]>ark of 
certain trees; with certain mineral products, 
usually of the metal chromium (kro'mf-um); 
and with certain oils, usually coming from 
some kind of lish. Thus for our three ways 
of tanning we go to the three great kingdoms 
of nature — animal, vegetable, and mineral. 

The Bark That Tans Our Leather 

" The vegetable way is doubtless the oldest, 
and is still in very' common use, especially 
for heavy leathers. We can get the tannin, 
or tannic acid, for this from many trees and 
plants. Mostly w'e take it from the bark of 
oak and hemlock, but chestnut, larch, and 
willowr arc also used, wdth a great many other 
trees and plants, or their fruit or seed, from 
various lands — gambier from the Malay 
countries, mimosa from Australia, myro- 


very well, too. Although they knew nothing of bark 
tanning, they had worked out an excellent process of 
dressing soft leather -the “buckskin tan,” which the 
white settlers were very glad to learn from them. 

balans from India, (jiuTrai lio and di\i di\i 
from South Amt^riia, and tlie familiar gall-> 
from oak li’cch anywh(*r(\ Jvirncl inio iln* 
chemists make our tannin lor us, and llicn 
it is called “synth(*li('” ( MU-llirt hk). 

Three Months to Tan a Skin 

Wc fill a ^cTi('s of vaK witli water con- 
taining tannin, and throw in the skins. 
Day by day we mo\'e them from weaker into 
stronger solutions of tire tannin, ancl from 
time to time we stir them a bit and lake 
them out to flrain, only to throw’ them back 
again. At last we leavt* them to soak a 
fairly long time in the sti'ong(‘st solution. 
From first to last this takers about three 
months, 't hen the skins aii* tanned. 

For mineral tanning we can use several 
substances. Alum is one of them, and has 
been used for •' long time, but chromium 
has now come to be the chief thing. U is 
used mainly for lighter leathers, like those 
intended for ihv iiirj^ers of shoes and for 
glovts. Here aie skins arc commonly 
"'pickled^' first in a chemical bath to make 
them porous, and then they are treated to 
a solution of chromium salts. The wdiole 


f)8 
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Buckskin, made from the 
hide of deer, is harder to 
get now than in the days 
of Daniel Boone, but 


States every year. 


Footballs are 
not the only 
things made of 
pigskin. Yet so 
difficult is it to 
get the hide olf 
properly and 
clean it well 
thatalmostnone 
of the pigs 
slaughtered in 
the United 
States are skin- 
ned at all. 


which give 
us our kid 
gloves and shoes 
live mostly in the 
Orient. 










Horsehide leather does not let in enough 
air to be used in the highest-grade shoes. 

But some gloves are made of it, as well as 
I a little of our luggage. And the very best 
(baseball covers and mils are horsehide. Andlastwehaveonce 

more the faithful cow, 
which gives us most 
of our jjggjSS 

shoes. ^ 


The only^^^H 
bird-skin 
leather is 
ostrich, 
which we 
use in fancy 
leather goods, 
such as u 
shopping ^ 
bags. 


I' 
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process is much faster than vcgolable tan- 
ning, taking only about a third of the time. 
It has been in use only since 1884. The 
chrome (krom) leather that it giv'cs us will 
endure more heat and wet and destructive 
chemicals than the leather that is tanned by 
the vegetable process. 

Oil is much older in tanning than chro- 
mium. It is commonly a fish oil, usually 
cod-liveroil. The proc- 
ess is not a simple one, 
but the main idea is 
to take out all 
the moisture in ^ 
the skin and put ^ 
the oil in its 1 
place. I'heoil, in | 
turn, disaj^pears. 

'riiis process is t 
iLsed for chamois ^ 
and other soft 
leathers. 

A \er\’ new tan- 
ning j)rocess u^escer- 
tain resins that go into plastics. 

Now all these processes are 
more complicated than we have 
said here, but we are leaving a fi 
good many details to the })ic- |g 
tures, which will show more Iipvm.*:?. 
than is easy to tell. There arc 
many of these details in each Jl 



it. If it is to be thin ami soft, the hides will 
have been split into fairly thin layers; and 
these are now further treated to make them 
as pliable as we want them. 

If the leather needs a high polish, as in 
the uppers of most shoes, it is first treated 
to a polishing mixture and then “gla/ed’^ 
by a glass cylinder which raijidly rubs it 
to a fine finish under high jiressure. Under 
similar [)ressure it may have any design 
printed u{)on it -either to bring out its own 
natural grain or to gi\ e it some very different 
pattern, as when we make an ordinary 
leather look like a snake or alligator skin. 

\ Hy all these processes we gel our various 
I kinds of leather- far inn many to mention 
I fully, though the main kinds may be given. 

' About four- 

fiflhs of all our 
leather goes into 
shot's, d'lie rest 
gt)es into u])hol 
slering for furni- 
ture and aiilo- 

m obi It'S and 
olht'f things, into 
belling, slrajis, 
biff ness, Iraxel- 
ing bags, cloth- 

i). •hit ' iiif;, hDokhind- 


many of these details in each e”me?eX*r other ol.jects. 

process, and all of them need from chestnut wood, in the ovalis a man peeling I he cow^ and 

the bark from an oak, and in the square, men are „„ 

great care and skill, and tlie delivering a load of chestnut. Thus from Cali- ^ 

pictures will show some of the fomia to Georgia the leather industry takes men most of the 
. 1- ,1 , , into the great woods. i .1 r » 

cunning machines that are used leather for mem s 


in the work and tliat save so much labor. 

Even w'hcn the leather is all tanned, there 
is still much else to do. It has to be dried, 
and that leaves it coarse and stiff. So it 
next has to be ‘‘curried' ’ to make it softer 
and more flexible; anrl currying consists in 
rubbing in the right amount of grease. 'I’hcn 
it must be dyed, and this may leave it almost 
any color — not only the familiar black or 
tan, but w^hite, red, blue, or any other color, 
gay or somber. It also goes through a num- 
ber of other processes, dei>ending on what 
kind of leather it is to become. If it is meant 
for soles or harness, it must be made very 
tough and firm; so it is put under great 
pressure in machines that roll it or hammer 


shoes, and cow’hide is the main thing for all 
heavy and strong leathers. The goat and 
the kid furni.sh much of the leather for 
women’s shoes and for gloves. According to 
the treatment and finish, cowhides and calf- 
skins may be made into such poj^ular brands 
of leather as box calf, wax calf, willow^ calf, 
gun- metal calf, suetle, and several others. 
The horse originally gave us the leather 
known as “cordovan” (kor'do-vin), a very 
strong brand which took its name from the 
town of Cordova, in Spain, where it was first 
made; but this is now turned out in many 
place.y and often from cowhide. In fact, a 
go(xl many leathers are not exactly what 
they are called. Chamois was first made of 
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From all over the world the skins come in 
to the tanneries. Sometimes they come 
from the tropical jungles or the farthest 
steppes of Siberia. But oftener they come 
from the nearest stockyard. In the oval 
to the left are many thousands of hides dry- 
ing at a packing house in Uruguay. When 
they are ready they will be shipped off to be 
tanned and made into suitcases and shoes. 


When they 
leave the lime 
vats, the skins 
go through 
machines 
which scrape 
off most of the 




At the right are great piles of “green** hides 
on their way to the vats where they are 
washed and soaked in a lime solution to 
loosen the flesh and hair. ^ 
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When the skins are 
perfectly free from 
flesh and hair, they 
have to be washed 
clean of all lime be- 
fore they can go into 
the tanning vats. In 
the oval some of these 
cleansed skins are be- 
ing hung up to dry. 
Next will come the 
tanning proper — the 
steeping in a solution 
of tannin. 


After tanning, the tanning proper — the 
leather is dried, and steeping in a solution 
machines stretch Qf tannin, 

and smooth it, as 

at the left. Most finished leather goes into 
simple things like shoes, but occasionally 
some craftsman turns out beautiful hand- 
work like the tooled leather on the chest 
below. In the circle above is a bit of skin 
from a prehistoric beast named a trachodon. 






Photo by ICuilicolt Johnaon Co. 
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the Alpine animal of that name, but it U 
very hard to get a piece now that ever saw 
the Alps; nearly all chamois now comes from 
the sheep. In the same way biuk^kin orig- 
inally came from deer l)ut is now* mostly 
calf or kid. “Ih'gskin” ('omes largely from 
peccaries tliat grow* in South Vmerit a. 

Patent leather is merely leather with a 
thick, bright coat t>f glaze or varni.sli. This 
is j)ut on in several kn ers, and 
is baked to make it stay on and 
give it a higli polish. In 
the proc- ^ 

ess the 
I e a t li (? r 
gets so dry 
that it w*iil 
not give or 
stretch so mud 
most ordinary leather. 

Morocco leather, with 
its tine grain, was first 
made fn)m the goat- 
skins of Morocco, but it 
now comes from other 
j daces als(\ and some- 
times from (jther ani- 
mals than g<iats. It is 
much used for line book- 
bindings, as is also Rus- 
sia leather, the b(‘autiful 
red product originally 
made from calfskin in 
Russia, but now manu- 
factured in many other 
places. 

Fanev' leathers arc 
made from a great va- 
riety of skins. d'he 
Ix-autiful patterns of alligator skin are seen 
fairly oft(‘n in traveling bags anci other 
things, and those of the snake and lizard 
are not uncommon in w^omen’s shoes. Other 
novelties come from seals and frogs and 
ostriches, and go into articles such as {)ur.ses, 
hand bags, cases for toilet articles, and a 
large number of other things. And of course 
we have learned to imitate th(* skins of the 
rarer creatures by clever treatment of the 
commoner skins. 

All our leather things will last a great 


deal longer and loi)k a great deal better if 
thev get fair treatment. We often abuse 
them rather mort‘ than most of our goods. 
Shoes should not be worn day after day, 
but .should be alternated; in this waiy three 
pairs w ill last more than three times as long 
as one pair. When not on the feet they 
.slK)uld havt* forms j)ut into them to keej> 
out ugly wrinkles which will finally become 
crai ks. Above all, when they are wet 
)e 4lried too near th(‘ firty 
“burn” they will never be 
lin. ff you want to kee]) 
hoes from getting wa*t, you 
t's-ioot oil, or somi‘ oth('r 
o tlu'in; but do not treat 
your fine shoes in this 
w*a\, or they will never 
take a polish well after- 
ward. IU‘ll ing and har- 
ness a ra])idly <lisaj>- 
pearing form of hvilher 
- ^hol.lld be (.areiullv 



What is smarter than 6hoes 
made of lizard or snakeskin, 
or pocketbooks of aUi^ator? 
The alligator, at the right, is 
plentiful in the Florida keys. 
Lizards, like the little fellow 
on top, come mostly from Java 
and India. In Java they do so 
much good killing rats that 
only a certain number of them 
may be killed each year. In 
the square is a python, one of 
the beautiful but deadly 
snakes which men risk their 
lives to hunt for leather. 


oiled from 
lime to 
l i m c I o 
k(‘oj> them 
in good 
condition and to 
make llu'm la^f. 

l‘'()r lovers of fine 
books, one of lb(‘ 
most distressing 
I h i n g s a 1) o u I 
leather is the w ay bindings 
wear out -peiTng off and 
^ cracking at the joints. 
But the landings ran be saved for many 
a year In' rubbing lh(*m onee in a w^hilc 
with a little castor oil or neat’s-foot oil - 
just a very little, and never enough to show 
or feel. 

The United States docs a vast business in 
leather, leading all the other nations in this 
industry, though of course hides arc i)ro- 
duced and made into leather in every country 
of the globe. We have hundreds of tanneries 
in this country, and c\ery year they handle 
the j)elts of many millions of cattle and of 
calves -to say nothing of the skins of the 
other animals that are used. 
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Reading Unit 
No. 8 


WHY WK Sl'KAI. TIIK SHEP:i>’S COAT 


Note: For h<i\ir hijormat 'ton F nr st at ist u al (ind t urn nt ]m , 

9 int \ounii <>n thi\ ( ousutt consult t h(' R 'u hards ]'car Fook 

the ^cni ral Index, oL 7 5 . Ifuh x. 


W'ilcl and lamt* g 

"Die hfst wools, g- 75 
AiLstralia, lJi(\^t(*at sluu^f) raiser, 

9 7 '> 

l^'ood friJin .sht*i‘|3, g 70 

'Fhin^j to 

How ! adulleratffl ? 

\\'h\' nuist wool 140 throimh nian\' 
l> pes of treatnu'iit ljc*foir it is 
reach t<» he spun and wo\en? 

Picture 

Wdiat are sonu* iin|)(»rtant hr(*eds 
of shtvp*^ g 75. 77 

Related 

What is alpaca wtjol'^ 4 p)n 
What is lh(* chffeieiKe hetween 
wool and c'otton clothiim'" 14 

550 

What kincl of wool is t»l)!ained 
fnau the i.sland of Shetland? 

6 4 »S() 

How is wool spun by hand'-' 5- 
4 I o- I 1 

Practical 

How is woolen elotli pre\enled 
from shrinkinu? g Si 

Peis u re^ti m e 

XO. I : \ isil a weav- 

ing; mill or an exhibit of looms in 
operation at a museum. 

Sufufuary 

X"o animal ^rows htdler wool 
than the sheep, and no otlua* ^tulf 


d'he work of the shepherd, g-76- 
79 

She|)herd doLTs. g 7S 
Sheariim wool, g 81 
W'ea\ inn w'» >!en cloth, g- Si 

Phinh About 

Why do ‘'hi‘e)> need constant pro- 
tec i ion 

How is wool w aler[)roofed *'* 

How would \ ou im]>ro\e on w’ool '' 

Hunt 

How i'> the -^heej^’s coat channed 
into wool thread? g 80 

M aterial 

He >w’ did the Incas produce wa^cd? 
4 xgc) 

How are runs ^\o\en from wc 
12 150 

W hat is n^ 'ant b_\' the wcm)! in 
cloth'-' 12 140 

W hat arc* the b\ -i)rodut ts of tlie 
sheei^-raisinn inclustr\ ? g 
7^ ^iS, 328 

A p plications 

W Ii.it deciders the breed of sheey^ 
to be raised? g 70 

. 1 ctizuties 

PR()|K('r XO 2: Si^in some 
lamb's wool into thread, g“4<n 

Statement 

makes belter clothes for cold 
weather than does w(u:»l. 


! merest in fl Pacts K x plained 
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This wild ram, which is still to 
be found in America to-day, is 
a lordly creature but not useful 
to us either for wool or meat. 
His coat is made of hair, not 
wool; his legs are long, so that 
he may outdistance his enemies; 
his body is tough and sinewy. 
It has taken years of careful 
breeding to change wild sheep 
like thisvone into the fat, heavily- 
wooled, rather stupid-looking 
creatures that bring so much 
money to their owners to-day. 


IM.. t.. I V N ^ 

WHY WE STEAL the SHEEP’S COAT 

How His Wool Has Kept Us TTorm, and Also Made History for 
Us~and Even a Great Deal of Poetry 

HP. ricccy stufT that grows on a sheep’s ihe wild sheej) do not hear a great d(‘al of 
back is not exactly hair. It is curlier wool it is mainly hair- aiifl that fact leads 
than most hair, and it clings together us to believe that the main reason why our 
far better. We call it wool. No other an- tame bhee[) give us so much wool is that 
imal can rival the sheep in growing it, and they have been carefully chosen and bred 
no other stuff can rival it for making clothes for it for many a cenlury. In fact, a good 
— at least for cool weather. So the .sheej> is sheej) at this da\' may grow a third more 
one of our most important creatures. wool than his ancestor of only fifty years ago. 

Nobody knows where the sheej) came from. Of course we hear a great deal about 
All of our tame sheep may have come from shecj> among the old Oreeks and Romans, 
a single species, or they may have come from for the animals had long been valuable, 
several different species; for men saw tlie They were already being raised among the 
importance of the sheep and so tamed him half-wild men in Paigland when Julius 
long before they began to leave any records Caesar came there, and the Romans set up 
of what they were doing. They were sj)in- a weaving industry in Britain. From that 
ning and weaving his wool into clothes long day until now, the raising of sheep and the 
before they were writing, and the sheep may weaving of cloth has been one of the main 
possibly be the first animal they ever tamed, things that have made England a rich 
There are still wild sheep on four of the nation. Until very recently there was no 
continents of the globe — Asia, Africa, Eu- other business in the land that employed so 
rope, and North America — though there are many fieople and brought in so much money, 
none in South America or in Australia. In fact, the history of England is in very 
Mostly they are very easy to tame. Hut large measure the history of wool-more 
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so iK'in that of any other land. That is the 
reason wliy the chancellor of the House of 
Lord.s always takes his seat on a woolsack, 
as he has done for centuries. 

Where Our Best Wool Comes From 

During all those centuries the British 
sheep have been famous for the length of 
their wool. There are many l)reeds of them 

Cotswolds, Lincoln^, Leicesters, South- 
downs, Oxford Downs, Ifampshires, Shroj)- 
shires, and still others- -and all of these have 
])articular advantages and are especially 
fitted to nourish in ])articular ]>arts of the 
country or of cither count/ies. h'or they 
have all Ixvn taken into other lands and 
bred there. And as the English have long 
raised line sheeji, so they have long woven 
the finest woolens in the world, d'o this 
day they make the be^t woolen chith wc 
can get; and ilic !jc. 4 clothes in America 
aie woven on i'.nglish looms, whether from 
lleeces grown ihiTe or im[)orled from some- 
where else pro])al.)l\' Australia. 

Hut if British wool has been the longest 
in the world, it has not becMi ijuite the 
finest. All d(;wn through th(' centuries the 
wool of the merino fme-re'no) sheep in 
Sjxiin, thougii a good deal shorter, has been 
of even liner qualit\', and this sheep is doubt- 


cellent breed. Wherever the sheep have 
gone they have been constantly bred for 
more wool or better wool, or both; and also 
to fit them for the particular land where 
they were going to live and the kind of food 
they were going to get there. They can be 
bred to thrive in a wade variety of climates 
and countries. In general they are good 
feeders and can get along where many an- 
other tame animal would starve; but some 
kinds of sheej) w'ould die of too little food in 
j)laces where other kinds will get along very 
well. 

English Sheep Come to America 

Thus it was that the merino w^as carried 
over into France and bred into the Ram- 
bouillet frdN'b6()'ye') shee[) of that land, 
and taken into (ierrnany, where it grew into 
the well-known Saxon sheep. In the siime 
way, good breeds sjiread all over Europe. 
The French and British shoe]) went to South 
America, where they were interbred and 
founded a great industry d'he merino went 
to South .\fri('a and thr<n'e. Both the 
merino and many of the British breeds went 
to Australia ami Xew' Zealand, where there 
was a vast amount of cro^sbreeding; and 
the result to-day is that these countries 
raise far more wool than am' others in the 


lt•^^ the most famous one in lh( 
world. I^'rorn the Spanish merino 
and from the \arious kinds of 
British slieeji, in great part, the 
rest of Europe and th(’ rest of the 
world have sc^curod sheep of i‘\- 


These merino sheep origi- 
nally came from Spam, but 
they were taken into Aus- 
tralia and there, by careful 
breeding, they have been 
made to give us twice the 
amount of wool they grew 
before. 


world. Wherever the British have 
gone they have taken their sheep 
wiih them, if the climate would 
allow' it, and in Australia the 
shepherds have left their cousins 
in the mother count rv far behind. 



Photo by Autttralwa Cioxcrniuont 
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» hj Me olilaJi Mu 

This frantic, tangled little flock of sheep is lost in a 
sudden bliizard. They are so used to being taken 
care of by their kind shepherd that they do not know 


how to take care of themselves in an emergency. But 
if they will only have the sense to obey the dog who is 
tending them, they will be brought safe home. 


In America we ha\e brou^lit in all sorts 
of breeds — Rumbouillet, merino, and about 
all the British kinrls — and have aKo done a 
good deal of cros'-b reeding. As sheep 
growers we are no rivals for the Australians,' 
since we use so much more of our land for 
planting than h)r jnisturing; ari<l vvliereas 
Australia grows over a cjuarler (*f the v\ool 
of the worhl, we grow only ab(*ul a tenth. 
Yet our shoe]) arc im[)ortant. They grow 
mostly west of the Mis.^issippi, csiiecially 
in the mountainous country of the center 
and of the Xorth, and in the Southwest. 
Texas is the largest producer. 

Where We Get Our Mutton 

Of course we eat mutton as much as we 
wear wool, and oft(.*n the sh(*ej) grower has 
had to decide whether to breed liis sheep 
mainly for their meat or for their lleeces. 
In the various lands the result has some- 
times been a larger .sheep with less wool and 
sometimes a smaller animal with a heavier 
and finer fleece. 

The sheep is a mountain climber. In the 
winter he will come down into the valleys 
to keep warm, but in the summer he is off 


to the heights if he can g(‘t there, 'fhe wild 
sheep are found mostly in hilly country, and 
lh<*y have been seen as hiiih as twenty 
thousand feet up, 

“Like a Flock of Sheep’’ 

He is a very silly animal, ajid a very timid 
one. He can light a gieat battle if he has 
to, or if la* gets Ills temper uj), and if you 
ever get butted by a big ram you will not 
want to sit down again for a long time, 
'fhat is the least that will hap])eii to you. 
But in general he does laU. light. He runs 
away, or rather, since he cannot run very 
fast, he huddles together with his mates in 
a mass such as no otluT such animals make. 
Xo one wdio has not sec^n a llock of sh(*ep all 
huddled tog(‘ther and moving as one animal, 
w'liichever way their silly leader may happen 
to turn, will ever know' what we mean when 
we say that human beings are “like sheep” 
in the way tht^y run in crowais and just go 
wherever the crowd is going. But anybody 
W'ho has ever motored in England will 
know that wlien he meets a flock of sheep 
on the road he may as w^ell stop the car and 
just wait for the mass of wool to scamper 
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j)ast him, all jammcfl together so tightly 
thal^it is a little hard to sec how they keei) 
their legs from getting tangled. 

^ Tn a mass like that tlui sheej) arc easy 
j)r(‘y for any animal that wants to kill and 
eat them. So from the ('arliest times the 
s}ie])lu‘rds 
h a V e . , 

had hard ' '' " n. 



and the wild moors of England, w'here a 
single wnjng step in the fog may take man 
or sheep int(^ a hog from which he will never 
rise again, there is still l^rave work for 
shepherds. Tn the mountains of our own 
W est, where the cries of wolves, coyotes, 
lynxes, and mountain lions still break out 
in the night, there is need for keen ears and 
eyes, and for steady fingers on the trigger. 

In Australia the eye of the shepherd must 
ever ])e alert for the dingo and the 
^ Tasmanian devil, and also for the 

thievish natives, or black hdlows. All 
over the world the shepherd still 


and (langei- 

ous woik in kc‘r])ing (heir slice]) 
safe from tlu‘ wild animals. li is 
all V(‘r}' easy when \ou have only 
a hundred or so sheep all ft'cding 
togelluT, aiul when \ou are armed 
with a good gun 
.against the lew ani These three n 
mal^lbat ma^ l.ol.'fl ‘’y 




against the lew am These three rams, weighted 

nvds tint nn\ Ix' left woolen 

m.iisinai max ik k ii coats and woolen underwear, 

b\ the adxaiue ot will be only too pleased when 
•' -i- , • shearing time comes! 

L l\lli/,it ion. Hut It Hampshire rams, like the 

was another matt('r one above, grow to be very 
, ^ . tall, and are of more value 

wtien there' wi're no to the meat market than to 

guns and lar more industry The 

, Shropshire ram, in the cen- 

wilfl animals, .ind ter, has a valuable fleece of 
\rlw.TT ilw.i-/. fine long wool, but he is not 

Wlun tlKlc \\(M so sturdy as the RambouiUet 
thousands ol slieep in nm below, which is bred 

a single lu nl h woeb 


\rlw.TT ilw.i-/. nne long wool, but he IS not 

wlun tluic W(M so sturdy as the RambouiUet 

thousands ol slieep in nm below, which is bred 

a single lu nl whi< h ^s woeb 

had to be' guarded 

day and niglil, aslee]) and awake, scattered 
all over the mountains ami often leist in the 
mists and the siuiwsteirms. 'riien there was 
work for heroes, and very skillful heroes at 
that. Then it was that men like the sbep- 
hcnl xvlio bceame King David learneel the 
skill with the sling that was to overcome the 
giant Doliath — the same David that slew a 
lion and a l)car that were stealing Iambs 
from liis tlock. 

And those days of hardy shepherds are 
by no means over. On the mistv mountains 


" Vvi' ^ 

- , "is 




has a coU' 
r a g e o u s 
calling. 

Tn all 
this t h e 


VLuto li> I Dciiarluiont of .’Vg^riculture 

best friend of man and sheep is the clog. 
If he xvere wild he would eat up tlie slieep. 
When he is tame a'ul trained, lie will watch 
ver them like a brave stronger brother, 
tlKHigh he is a good deal smaller than 
they arc. No other dc^g is more cunning 
th.in a sheep dog, and no other animal in 
the world is more knowing. He can tell 
any one of his sheep from those of any 
other tlock, no matter where he iinds them 
by night or dav, in sunshine or fog or hail. 
He will speak to them in his bark just 
firmly enough to make them obey him and 
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Si>me dogs are nothing more than nice pets to play 
\^ith, but this intelligent collie more than earns his 

never sharply enough to frighten them. 
He can do things with them that no man 
could do. At a word from his master he 
will set ofT into the mountains to collect all 
the scattered .sheep, no matter where they 
may he lost in a storm. He never rests 
until he has rounded them all uj), every 
single one. He cannot count, but he knows 
when they arc all there, and he will not 
come back with a single one missing. He 
will bring back the whole Hock and round 
them u]^ safely in the sheepfold. Then he 
wall w'ag his tail a bit and lie down at ihc 
shepherfl ’s feet, ready for the next command. 
If he meets an enemy in the way— a wolf 
or bear or lion — he w'ill lay down his life 
before the beast will get at the shee}>. 

The Faithful Dog and His Flock 

When an English shepherd wants the 
sheep to obey him — and it is no easy thing 
to make the silly creatures do so- -he often 
tries to bark at them like a dog. He know^s 
well enough that a dog can handle sheep in 
a panic better than he can. The shepherds 
breed their dogs as carefully as their sheep; 


board. One word from the shepherd, his master, will 
send him scampering off to round up every single sheep. 

and all over I'.ngland, in tlic summer, tliey 
have famous contests among the sheej) dogs, 
to see which can win the ])ri/es liy floing 
the most cunning work. No animals in the 
wt )rl(l are more interesting to watch. 

Legends of the Shepherds 

Around the shepherd’s calling, so old, so 
vast, arid so brave, there has grown up from 
very early times a great body of legend and 
history, and even of religion. Abel, the 
child of Adam, was a shcpherrl, as were also 
Abraham, Isaac, Jacob, and Davifl. It w^as 
to some humble shepherds watching their 
docks by night that the angel choir sang 
the Ijirth of the Saviour, the Good Shepherd, 
the Lamb of God. To this day the word 
‘‘pastor^’ means simply “shepherd.” The 
Chaldean shepherds who gazed at the stars 
by night came to be our first astronomers. 
A race of shepherd kings once ruled all Egypt. 
The great warrior Tamburlaine, who con- 
quered half the world, began life as a 
Scythian shepherd; and many another fa- 
mous man has come to us out of the pas- 
tures of the sheep. For a long while, 
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Not far from the splendid palace at Versailles is this 
pretty little ^rrc of thatched houses, clustered around 
a pond filled with carp. Here Marie Antoinette, whose 

iiulml, most of the human race used to live 
a waiideriuj^ life, as some of tlicrn still do, 
because they Mmjjly followed their sheep and 
other animals around wherever the grass 
was greenest. That was the “pastoral age” 
of man. 

Poems Inspired by Sheep 

So the sheei) have done a great deal for 
history. They have done even more for 
literature. Somehow when men get into 
the high life of towais and cities and of 
courts and palaces, a good many of them 
begin to look back longingly to tlic simple 
days of old — to the peaceful times, seen 
through rosy glasses, when there was no 
bustle and worry, no j)omp and luxury and 
boredom and iieartache. And somehenv 
they all long to be .shej)hcrds again — to li\ t* 
the pastoral age all over. Just why they 
want to be shej)herds rather than hunters 
or fishermen is not quite clear, Init so it is, 
and so it has always been — j)crliaps bccau.se 
there is something deep down in our past 
that calls for it, perhaps just because it has 
always been a fasliionable longing. At any 
rale the poets long ago began to write a 
great many pretty verses about the pastoral 
age of old to which tfiey longed to return. 

I'hese pastoral poets made uf> an imag- 
inary land of “Arcadia’^ where all the people 


picture you see, and Louis XVI played at being shep- 
herdess and shepherd. Here they grazed their flock, 
and here the Queen had her dairy and the King bis mill I 

"^were noble shepherds and sweet shejdierd- 
esses, an<l wrote many a beautiful i)oem 
about their ha])py lives and their happy or 
unhappy loves. Thus the pastoral poem 
grew ui> in the hands of Theocritus (the- 
ok'ri-tus) and Moschus (mos'kus) and Bion 
(bi'on) in old Greece and of \"irgil (vur'jil) 
in Rome. And in modern times a real host 
of })oets have vied with each other in writing 
pastoral poetry of every sort. Some of our 
most beaiuiful poems have been pastorals — • 
like the “Lycidas” of Milton and the “Thyr- 
sis*’ of Matthew Arnold. There are thou- 
sands of sucli j^oems in all the modern 
languages. And often the fashion has gone 
over from j)oetiy into real life. People who 
Averc tired of liigh life have tried lo ])e like 
shepherds once more, or at least have ])layed 
at it. Just before the outbreak of the French 
Revolution, JMarie Antoinette, the queen of 
kTance, and her lords and ladies made a 
perfect little farm and farmhouse in the 
grounds at Versailles where they could play 
at being shej)herds and sh(*])herdesses. 

Wc could talk about all tliis for the rest 
of our book, but wc must “get back to our 
muttons,’' as the famous saying has it. We 
have seen how the sheep have spread all 
over the wt)rld and have been made lo give 
us more and more wool. Now we must say 
something about how the wool is made into 
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Courtesy Auatralian New* an<l Information Kurpau 

Top: Australian sheep are brought in to be shorn. Cen- 
ter left: Under the shears the greater part of the fleece 
comes off in one piece. Center right: While one 
worker (left) "skirts” the fleece to remove the poor 
wool from underneath the body, another man (right) 


classifies it as to grade. After the wool has been carded 
and combed, it is washed and dried in the machine at 
the bottom left. In long strands, or "slivers,” it is 
then fed inio the machine at the right, which will lay 
the fibers stiaight as they pass over its wire combs. 
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the clothes we wear. Hut on this j)oint we 
are *not to lx*, quite so lon^-windcd, 

because the j)irlures will tell the story better 
-than our words. 

How a Sheep Is Sheared 

F>very sirring the shee]) has bi> wool cut 
off, and in warm (ountrii‘S he may have it 
cut more than once a year. It is iirst cut 
when he is about ciyht months old, and it is 
then “lamb’s wool.’ 'The shearing is good 
i'or liim — it makes hitn cooler in the hot 
weatlier. A man who sliears him by hand 
can take the wool oif all together, almost 
like a skin, and l)urv!lc (':^ch slie(*]>’s wool 
iij) sej)arately in thi^ sluipe, to be .sent to 
llie faitory. And lliat convenient at the 
factory, for there* llie wool lias to be* sorted 
for ejiiality — tlie be‘..t from the si<les and 
shoulde'rs, the ])oore,^t from the other j>aits 
of llie body. On the* big farm^ the shearing 
is done* by maehinerx A man ean shear 
some* t we‘nty-li\ (* oi more* sliee.*]) a day, but 
a mae liine ma\’ take care* ot as m.uu' as two 
}iundr(*d. 

Often the* slu'c]) g<'t a lialh or tw(>, and a 
swim, beh)ie they an* ‘'lu'art'd, to edean the 
W(u)l. Hut e'\'en st) the* wool has to be \ erv 
thoroughly and carefully wa-died again, to 
lake e)ut all dirt and e*'-|)ericdly to re*me)ve 
the natural gre*ase*. 1 he gre*ase that ceimes 
out is ealle-el “lanolin ’ (lan^^din). Tt is 
what kt*j)t the* shee*|) fnun ge'lling wet througli 
while he was we*aring hi^ lleeee*, and it is 
what ye)U can um* te) w’aie*r])rool ye)ur own 
woolen coat if you eare te). ^’ou jii^t put 
back the? oil the slu*ep use*d to have. Of 
ceiurse all the waishing is done* b\ machines, 
as is almost everything else* in the. weK)l 
industry. Hul il neeels ex])erL watching all 
the time 

How Wool Is “Teased” and “Burred” 

When the w'eied is elried again it has te) 
go threiugh a large number of jirocesses to 
make it ready feir spinning and weaving. 
These pre)cesses may vary a goeiel deal ac- 
ce>reling to the kind e)f weieil and still nmre 
according to what w*c are ge>ing to make e)f 
it. It is “teaseel” to take e)ut any tangles. 
It may be “burreel,” with machines ami 


(h(*micals, tf) remeive burs eir knots of any 
Sort. It is blende.*d to make a good ce)m- 
binatie)n of w'ools for the same piece of cloth, 
or to mix it wdth any other kinds of stuff 
lhat are to be woven with it - cotton, silk, 
or w'hat not. It is oiled once more to make 
it as pliant as it was liefore the natural grease 
was taken out, or more so. Tt is ^Tarded” 
to straigliten out tht* fibers for the spinning 
It may be combed ff)r further slraiglitening 
And there an* still other ojierations that it 
may undergo, all of them done by l)ig ma- 
chines The pictures will ^how' you these 
nuichines at work. 

Making Wool into Cloth 

riun the.* w^)ol is ready for spinning into 
tliread.'* and w^c*aving into cloth. Wool i> 
(*asy stuff to sj>in and W’c*a\'e, and we have 
ek'.ewhere told how s[)inniiig and wea\'ing 
an* done with an>' kind of fibrous substance 
riie wool may be dyed to any color, eithci 
before spinning or after w'ca\ ing. After 
the cloth is vs oven it must be slirunk, or 
else the clothes made of it will be much too 
small for Us after iliey have once been wet 
Hut if it is shrunk in the mill it will always 
fit iis. Then the fine ends of the “naj)” are 
all ] lulled Uj) by a machine wliich makes them 
stand erect on the clotli, and finally these 
are all mowed off evc'nly by anotlier machine, 
ju^t abc)Ut as the grass is mowed on llie lawn. 
'The ck)lh is now' i)rcssc*d and dry-steamed, 
and all is done. 

It is line and beautiful woolen or worsted, 
the pride of the loom. Xo other cloth is so 
goo<l, cxct*})l in hoi countries, wliere cotton 
is better bi'c ause cooler. Much woolen goo<b 
is mixed with tot ton or s<)mciim(*s silk, or 
with woolen wa'^lc from the mill or from the 
r.igman. 'The l.isl is called “shochly.” It is 
liard to tell how' much or what tyj)e of wool 
went into a fabric', but by law woolen article's 
must be labeled with the information. 

'flu* world i)roduces over three and a half 
liillion j)ounds of wool a year, with Australia. 
Argentina, New Zealand, the I'nited States, 
Hrilish South .\lrica, and Uruguay leading 
among w’ool-grow ing countries. In the Unite»l 
States Texas grows the most, with W'voming 
and Montana coming iu*\t. 
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The STORY of RAYON 


Reading Unit 
No. 9 


HOW WE CAN BEAT THE SILKWORM 


Sate: For basic information For statisticai and current facts , 

not found opi this pa^r, consult consult the Ric hards Year Book 
the general Index, Vol. i§. Index, 

! fiteresting Pacts Px plained 


Viscose, 9-83 

Chardonnet, 9-83 

Rayon, 9-83, 86 

Dyeing artificial silk, 9 «S6 

Silk from woticl and cotton, g— 86 

Things to 

How is it possible to prodiue 
cloth without using looms? 
W’hy is rayon replacing silk? 
Which stage of the rayon process 


(\)mpt>sition of cellulose, 9—86 
Spinning thread from a chemical 
compound, g 86 

T.ace and net ma<le\vithout weav- 
ing. 9 86 

Think About 

resembles the work of the silk- 
worm ? 

W'hich is more neeiled, artificial 
silk or artificial wool? 


Picture Hunt 


How is w'ood turned into viscose? 
g-84 

Related 

How is silk made into cloth? g- 
42-44 

How did Pasteur overcome the 
silkworm disease? 13 368 

How are silk rugs woven? 12— 

How is thread .spun? 10 339-42 

How does regular .spinning and 
weaving resemble the spinning 


How is viscose turned intf) a fin- 
ished threail? g 85 

IMaterial 

and w'eaving of ra\a>n? 10 ~ 
339-46 

How is cotton made into cloth? 
9 27-34 

What arc the products made from 
cellukjse.'^ 9 293 
Why are we able Xo make rayon 
from plants? g-86, 2-40 


Practical A ppli editions 


What countries have been most What are the materials into which 
affected by the growing popu- rayon may be woven? 9-86 

larity of artificial silk? 9-37-38 

Teisure^time A ctivities 


PROJECT NO. i: JJye .some J’ROJECT NO. 2: Spin some 
silk and some rayon, to test the rayon floss into thread, 9-46. 2 - 
ability of each to take dye. 224. 


Summary Statement 

Wood and cotton can be of artificial silk is an important 
changed into a cheap and lasting industry, 

artificial silk. The manufacture 
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HOW WE CAN BEAT the SILKWORM 

In Learning How to Make Rayon, We Found Out How to Have 
All the '‘Silk” We Want, at a Much Lower Price 


()1\ tlioui^aiuK ()1 years certain men 
liavi* livid to spend their time* feeding 
and lending niillions of little worms 
in order to coa\ them to spin the- silk that 
e\eryone ])ri/es so highly It uas slow and 
tedious and exjietisive, hut jieoplc' wanted 
the silk and there was no other wa\' to get 
It. And then one day a ekwer Knglisliman 
named Robert Hooke said to himself, “It 
really i.s very tiresome that we should have 
to wait for the worms to make all our silk 
for us. How much better it would be to 
use their proc ess and so make as much of 
our own as we like I” He made his suggestion 
f)ublic in iOh.4, but it was some two hundred 
years before anything much w\as done about 
it. 

At last a young Frenchman, Count Hilaire 
de Chardonnet (e'ler' dc shar'do'nf'), work- 
ing as a student of the famous Pasteur, grew’ 
interested in the subject, and after some 
thirty years of work patented (18S4-85) a 
l^roce.ss for making “silk.” About the same 
time Joseph Swan produced in England a 


fabric of the Svinie sort by a dilTerent methcxl. 
Hut though (.'hardonnet built a factory to 
turn out his iinenlicm, these fabrics were 
ver\ e\pensi^e U) make. It was not till two 
English chemists, Cross and Hevan, dis- 
covered what is known as the viscose (vis'- 
kos) process that the new gciods could ]>c 
made and sold cheaply Xowadays we use 
the acetate (as'e-tat) and Hcmberg processes 
as well Acetate, which is described on 
another page, shines or even melts when 
ironed at a high lemi)erature. but it does not 
soil or c rush easily. 

W'hatevei the [process, “artificial silk” is 
now a very good fabric indeed, exceedingly 
durable, almost like silk in appearance, and 
very much cheaper. It is no longer thought 
of as an imitation or a makeshift. 

It has a name of its own and vi place of its 
own in our homes and shops. It is called 
“rayon,” and we buy it. not simply because it 
looks like silk and is cheaper, but because it is 
beautiful and durable and serves our pur- 
poses so well It is even better than silk 



RAYON 





I. The first Step in making rayon 
is to cut the spruce trees which 
yield cellulose, the basis of the 
whole process. 





3. The mats are put into a bath 
which produces “alkali cellulose.'* 
Then (4) they are put into a press 
whidi squeezes out all the moist- 
ure. 




5. Powerful 
grinders in the 
shredding 
machine 
turn the 
mats into 
cellulose 
“crumbs," 
which are 
packed in 
cans ( 6 ) 
and aged 
for three 
days. 



7. Then the crumbs 
are mixed with car- 
bon bisulphide in a 
churn, and become 
an orange-colored 
mass. 8. This mass, 
called xanthate, re- 
acts to form a solu- 
tion of viscose when 
mixed in tanks with 
caustic soda. 



9. Viscose is aged, fil- 
tered, and treated in a 
vacuum to remove air 
bubbles. Then it is 
ready for the spin- 
ning machine which 
will turn it into fibers 
much like the ones 
the spider uses to 
make his web, but 
much stronger. 



Photo by Coiirtcmy of Populnr Srjenn.* Monthly 
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loa. An acid bath 
hardens viscose 
BO trfat it may . 
be spun. 


lob. Making *'cakes’* of 
thread in this way puts a 
twist on the thread so 
that step 13 be- 
' low is not 
needed. 




The crooked arrow 
points to the cakes 
of rayon which 
are made by 
k ( , \centrifugal 
^ U! 'Vv force. 


■■ /* 








#i! "i 


— 




XI. Here 
the cakes 
are being 
washed. 




1 Jjjm 




10. This IS the spmnerettc where the viscose be- 
comes rayon. 12. Here hot air dries the cakes. 13. A 
second (14) spinning puts a twist in the thread, which is 
then reeled into skeins. 


§); 


/ ^'^Vv -V. 

f -ll W 


4 'i 


16. Then the skeins are dried all 
over again. 17. The last step is a care- 
ful inspection to see if there are any 
broken threads, and a careful grading 4 

as to I'-. ' ^ T*- V " '' 

qual- ^ offlan 

ity- ilTi 


r 15. The skeins 
4. are bleached in 
U various chemi- 
% cals and re- 
washed. _ 


iitiiii'il 


18. Who would 
believe that this 
finished skein, all 
ready to leave the 
factory, was origi- 
nallypartofa 
' spruce 


<5 . ® 

a 


Vliii'' ;■ 
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in taking a ciyc, and it is made into dress 
goods and other yard goods, into underwear 
and stockings, into velvets, draperies, cur- 
tains, linings, and upholstery. Often it is 
combined with silk and other materials. 
And during World War II it was found to be 
excellent when combined with rubber to make 
the ca^ng of tires. 

The process by which rayon is made is 
nothing less than a marvel. Great spruce 
trees go into the factory and come out as 
fairylike chilTons or lustrous velv'ets. Short 
fibers, or ‘Winters,” from the cotton plant 
are often used, too, in the making of rayon. 

\ow if we are to do the silkworm's trick 
we must study its methods. All the silk- 
worm ever eats is the leaves of the mulberry 
trt*, and the silk it spins has to be made 
mostly of the substance it gets from those 
leaves. This substance we know as cellu- 
lose* (sel'u-lOs). It is what makes up the 
cell walls of all plants-- of lettuce, or cotton, 
or spruce wood — and it consists of three 
chemical elements, carbon, hydrogen (hi'- 
dro-jen), and oxygen. They are the same 
ones that make up sugar and starch, but 
they are combined in dilTerent ways. 

When the wood or cotton arrives at the 
factory to be manufactured into rayon by 
the viscose method, it first is turned into a 
f3ulp, in a pulp mill. Then, after it has 
been washed in a solution of caustic fkds'tfk) 
.soda to remove all the impurities, it goes 
through a shredding mill, which breaks it 
into crumbs. These crumbs are put into a 
tank containing a chemical known as carbon 
bisulphide (bi-sul'fld), and the whole is 
churned for several hours. The chemical 
turns the crumbs of .spruce wood into an 
orange-colored, lumpy mass called cellulose 
xanthate (zanThat). 

Next, the cellulose xanthate is dissolved 
in water and caustic soda and filtered— or 
very finely strained. It is pumped into 
tanks in a dark room and allowed to stand 
for some five days, and then is filtered again, 
several times. Now it is a golden brown 
and looks like honey. It is called viscose — 
and is all ready for a machine to step in 
and do the work of the silkworm — that is, 
to spin the curious substance into thread. 


Th? device that does this is called a sjfin- 
ncre^te. It is a metal cap — made of gold or 
plat'num - full of tiny holes, all the way 
from 1 8 to 144 in number and so small tha-t 
you must have a magnifying glass to see 
them The viscose is pumped under high 
pressure through a pipe leatling to the 
spinnerette, which is fixed at the end of the 
pipe and is submerged in a tank filled with 
an acid solution. As the tiny streams of 
viscose ilow through the spinnerette tliey 
come in contact with the acid and are jellied 
or stilTcned ])y it until they are turned to 
fibers — a good deal like a sjfider’s web, but 
much stronger. The spinning machine 
gathers u[) these tiny filx-rs and spins them 
into a thn‘ad which it winds on a S]>nol 

This thread is then rewound into skeins 
and is put through bleaching batlis which 
turn it pure white. After the skeins have 
been carefully w^ashed and dried they are 
graded according to color and smoothness 
and sent to the mill to be wov'eii into clotli. 

There is another wondt^rful machine whicli 
makes lace and net directly from the visec^st* 
w'ithout any sj^inning or weaving. I’he 
pattern of the lace or net to be turner] out 
is engraved in fine grooves on a large ster*! 
cylinrler. This cylinder is mounted over a 
tank that contains the same jollying bath 
which turned the viscose coming out of the 
s})innerette into fine, silky fibers. Just 
enough \'iscose is poured over the cylinrler 
to fill the grooves. The cylinder is then 
turned around, so that all sides r)f it pa.ss 
through the bath, and as it turns, the viscose 
in the grooves is turned by the batli into 
rayon. All that is neces.sary after that is 
to take the lace off the cylinder, where it 
has been formed in the grooved yjattern. 

Nylon, shown on another page, seems like 
rayon but is quite different. It is made from 
coal, air, and whaler, is very strong and liglit, 
keet)s its shape, wall not absorb moisture, 
needs little ironing, and resists dirt and rub- 
bing. No wonder it is popular! 

Though rayon is very durable, certain 
varieties of it ought never to be rubl.ed 
when It is w'et. Squeeze the dirt out of it 
in slro’ig soap suds, and do not hang it 
where it will be beaten about bv the wand. 
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The STORY of HATS 


Reading Unit 
No. 10 


THE HOW AND WHY OF HATS 


Note: For basic injormation For statistical and current jacts ^ 

not jound on this page, consult consi 4 lt the Richards Year Book 
the general Index, \'ol. 75. Index. 


Interesting 

H.'it materials, 9 fig 
Locatif)!! of bat factories, 9—89 
Furs for felt, *9 -89, 90 
Straw hats, 9 90 


Hi 'w can we ^et a material from 
hail without weavinj^? 

Why are K^^Miiiine Panama hats 
valual)le? 

Picture 

Wliat kind of hats did the ancient 
^'-^yptj‘tns wear? 9 91 

What kinds of headdress do men 
wear iin the different conti- 
nents? 9-9.S 

What are the stvies of women's 

R elat etl 

How do we get fur from seals? 

4 

What is the importance of the 
fur trade of Alaska? 8 1 i 

Which part of the Fnited States 
was long the chief source i»f 
her furs? 7 2.^1 

What is the life cycle of the rab- 

Practical 

How are w\aterproof hats made? 

9 90 


Facts Explained 

(‘loth hats, 9 90 

Panama hats from Kcuador, 9- 90 

Queer hats, 9 93-94 

The end of large hats, 9—94. 95 

'P hi nk Ab o ut 

Why do i>eople wear hats? 

What would \ 011 consider an ideal 
hat ? 

Hunt 

headdresses in different parts 
of the world? 9 98 
Which kinds of hats were poiiular 
in the Fnited States during the 
middle of the 19th century^ 

9-95 

IM atcrial 

bit 13 391 

H\)w^ do beavers live? 4-373-76 
Where does straw’ come from'-' 
2 1 80 

What is the history of the coun- 
try which makes I’anama hats? 

5-500* 507. 517 

A p plications 

How are cool hats made? 9—90 


Sutnfnary 

The different materials from 
which hats are made, and the 
different w'ays in which they are 


Statement 

manufactured, present one of the 
most fascinating stories of mod- 
ern industry. 
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THE HOW AND WHY OF HATS 



Headdresses from many lands: A. Tunis. B. Samoa. C. Japan. D. Norway. E. China. F. Holland. 
G. Holland. H. Lithuania. 1. Palestine. J. An Eskimo. 
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The HOW and WHY of HATS 

^Vhy Do You Wear a Hat When You Go Out on the Street? For 
Warmth, for Beauty, or to Look like Everyone Else? 

a A\\\ >'<ui ( vrr stop[K‘(l to count the Father’s he'^t felt hat mipht take you first 
hals ill any well stoc ked home? Just to France or Knglan«l, where peojile raise 
li\^ it, ami >'ou will be surprised at hares and rabbit with a certain kind of fur, 
the varit'U' \(hi will Imd, Silk hals, straw friiin whiih fine felt is made. This rabbit 
hats, fell liat^, h'alher hats, eaj)s of rubber fur is shijiped to tlie United States — to Xcw^ 
or wa)ol or fur, of eolloii or linen or kue, ami, York or rhiladel[)hia. or perhaps to Con- 
if we have an aliilete in the family, an a^soit- neclicut, for there are hat factories in all 
rnent of <iu(’er he.id^ear made of h'alher or these places and in still others. But if 
wire or rubber, or even of celluloid. father’s hat is very fine indeed it will be 

And we liave not yi't counted all the maile, not from rabbit’s fur, liut from beaver, 
strange materials that may go to trim the or ]>erhaj)s from muskrat or nutria, which is 
hats of mother and the girls— glass, cloth, the fur of a little beaverlike animal in Argen- 
metal, feathers, silk, leather, ribbon, lace, tina called a coypu. Sometimes sheep's wool 
rubber, straw', and even porcupine quills! is mixed with fur, but this makes a cheaper 
With sueli an assortment as lhi‘^, it will grade of felt, 
be easy to see that ships have sleame<l from When they arrive at the factory, the skins 
every corner of the globe and peo[)lc have of beaver, muskrat, and coypu, or of hare or 
hecn hard at work in hundreds of factories rabbit, arc thoroughly brushed and cleaned, 
and shoi)S in order that our family might They are even treated with a chemical which 
have their heads covered. If the hats could loosens all the tiny scales that cover the 
talk about where they came from and how' outside of the hairs. *rhosc scales stand up 
they were made, they could tell some won- like little barbs and help to hold on tight 
derful tales. when the fibers are all matted together. 
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THE HOW AND WHY OF HATS 


Then, when the fur has ])cen cut away from 
the skin and sorted and picked and worked, 
it is pressed, by a very careful process, into 
the thin, firm mat that we call felt. For 
that durable material — which early man 
learned how to make even before he learned 
to weave — is nothing ^ ^ 

And so could m 

the straw hats. ' ^ 

The straw from “ ^ 

which they are 

made probably ' 

grew in Italy, China 
or Japan. There it 
vas bleached and braided into 
interesting patterns, and then 
rolled into huge bales and sent, 

{lerhaps, to Chicago, to be fed 
into great machines that sewed 
it round and round until it came 
out a hat. 

The rubber in bathing caps and 
rain hats may have come from 
South America. The linen in 
brother’s summer cap was made | 
from Irish lla\. The little wool 
hood the babv wears in winter . , . 
once clothed the back of a sheep Kdur«ti« 

in far-off Australia. And yet \ve have only 
just begun to count our materials! 

The most interesting story of all will be 
told by father’s Panama. It must have come 
from Panama, Ecuador, or Colombia, where 
the screw pine grew that gave its unopened 
leaves to be shredded into strands and woven 
into a fabric as fine as linen. Every one of 
those strong fibers w^as some tw^enty inches 
long and no coarser than a thread. But the 
fibers are tough beyond belief! And when 
they have been painstakingly woven into a 
soft, firm hat, the> are so strong that the 


hat will last a lifetime, though it is so light 
that father hardly knows when it is ofi his 
head. Tie is very fond of this hat, which 
cost him a hundred dollars. It took a brown • 
skinned workman at least six months to 
make that Panama! Of course some “Pana- 
mas” are very much cheaper. Brother’s, for 
instance, cost only three dollars. Jiut then, 
it never saw the country of Panama! 

Now it is true 

A Mexican hat seller knows tu..* 

, that his customers are not iMointr 

s fussy, so he spreads his hats Nature did 
, out on the pavement, as shown i, i 

in the oval. In the square is a ^ ^ry Weil ijy ilS 
i girl of the Philippines at work when she trave 
I . braiding a hat. , y 


i girl of the Philippines at work when she trave 
I . braiding a hat. , y 

^ our heads a 

Covering of 

.soft, warm hair. 
But men seem 

/ >,< never to be sat- 
isfied with what 
they have I The 
first man 1o bi^ 
striK’k with the 
t notion of wear- 

i ing something 

I y on his head 

} « fi II, 

M probably wais 
s errsting about 
m for some w^ay 
^ to irnprt'ss his 
.jij neighbor^. For 
/-] j)rimitive mi‘n 
- and, unhaj)- 
pily, evx*n some 
^ modern ones - 
V' arc often quite 
silly in that 

Mu al iliiilory oxiil Bu W'ay ! So thc 

man decked out 
his head in feathers, or leaves, or dainty 
shells. And soon it became thc style among 
all those childlike folk to put on what was 
handy to make themselves look “beautiful.” 

Finally thc fashion got such a start that 
no one dared go bareheaded for fear of look- 
ing queer. And in that we are no wiser than 
the simple savages, for to-day our chief rea- 
son for wearing hats is to look like other 
people ! 

Afte- a time men began to spread over the 
earth into all kinds of uncomfortable cli- 
mates, and of course they needed head cover- 
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Here are three of the ^ 

many steps in making i 
a felt hat. During the ^ 
first part of the > 

process, when the 
loose felt is shrunk- 
en, dyed, and stiff- 
ened with shellac, a V‘ 
hat is cone-shaped, [-it i 

like the ones shown I 

in the topmost pic- ' 

cure. Then it is 'Xi 

dipped in boiling i ^ 

water and shaped 
over a metal form M 

until its peaked r' 

cone is turned into 
a broad crown and 1 

its brim is pulled ' 

out all around it. 

Neit it is worked 
on a wooden block 
that is just the shape 
and size the finished 
hat is to have, and 
the brim is made to form a 
sharp angle with the crown. 

After being smoothed and fin 
ished with emery paper, our 
hat is ready for the lining and 
trimming which will make it ready * 

to wear. 

purposes. They showed a man’s rank, since 
only a king or ruler might wear a crown, am! 
only a bishop his miter. Or they showed a 
man’soccupation — like thcbaker’s little round 
cap. Or they showed one’s past adventures, as 
when pilgrims wore shells on their hats to 
show that they had been to the Holy ivand. 

When Hats Expressed Man’s Thoughts 

Hats even came to show what a man’s 
opinions were! By looking at his head you 
could tell what he thought about religion or 
about political questions. Thus in certain 


ver\^ 

w i( l\e( 

1 , \^ ( ! 

»r(' a 

sol cm 

n hat ^^ith a 

high 

crown 

[ and a 

. Stiff. 

wide 

brim 




Of 

course 

peoj) 

le all 

along 

]i.L\e 

Used 

tlu‘ir 

hats 

to e\| 

)res^ 

w hat 

they ' 

^M*r(‘ f( 

'eling. 

tor 

a mai 

1 t(j t:i 

iL(‘ hi 

s hat 

off ha 

s long 

bt'en r 

i sign 

of res 

.p(‘Cl. 

Men 

take 
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off their hats in the house, in church, or on Greeks 
meeting a woman. But interestingly enough, brimme( 
the opposite is true for women. There are for Irav 
many churches where no woman may go with strings 1 
head uncovered. ears. 1 

Why We Have Hat Bands down 

People have been wearing head coverings 
for so long, for so many different purposes, Womc 
and in so many dif- hoods, r 

ferent countries ^ in sumn^ 

and cli- ^ V)cautifu 

mates, tliat over tl 

it is hardly Tn th( 

strange to simple 

find that IP? 

there are in 

hundreds of ^ 

different kinds. . 

But even then the “***' ' ' 

strange things that 
people have sometimes put on 
their heads are hard to believe. 

The ancient Egyptians commonly 
w'ore a band to keep their hair in 
'. 'lace. The distant grandchild of 
that band is wdth us still to-day'. ^ 

But it is found outside the hat! 

The kings and queens in J’^gyi^t Phou«. i.y fw.i muho.,,,, uu.i An.^r- 
wore tower hats tilting backward, MuHeu.u of Natural nwiory 

with a serpent fastened in front worke‘d”har^‘*tl* make 
above the forehead— for the ser- themselves beautiful. The 
pent w'as the special mark of a ha^s ^r^eMiy 
king or queen. handsome head- * 


above the forehead— for the ser- themselves beautiful. The ■ W 

pent w'as the special mark of a ha^s^^r^eMiy 

king or queen. handsome head- 

T A ^ • f I dress, but not 

In AssyTia a clotn W'as W'ounn quite so much can be said for the three African 

around the head or laid over it “■«»«?— though if we were members of their tribes, 
^ , , we might feel that they looked very fashionable, 

like a scarf. Later that loose cloth 

w'as fitted to the head wdth drawstrings, so most frightened if you met su( 
that it could be pulled down into a kind dusk. And yel tlie ladies t 
of cap. And to this day we still carry' a England five hundred years 
relic of that early custom, f'or the little that these fantastic towers m; 
bow inside men^s hats is what is left of that more beautiful, 
ojd, old drawstring that drew up to fit the Sometimes, instead of the 
head. and veils, a lady might wear 

^ • huge affairs .shaped like baske 

Why We Have Streamers on Our Hats ^er head. Or she might carr^ 

People who lived four thousand years ago cone upside down, with an 
on the islands of the Aegean Sea wore strange floating away from it. Air 
cone-shaped caps; and the ancient Hittite large and unusual could be a 
kings and queens set upon their heads tall There is no telling what er 
hollow cylinders — not unlike stovepipes. The tures hats might have beconr 
Hebrews and the Greeks wore caps, but the gone on getting bigger. But 


Greeks and Romans also wore a wide- 
brimmed hat of felt for strong sunshhie or 
for traveling, and to it were fastened long 
strings to go under the chin or behind tlie 
ears. That is why we still see streamers 
dow'n behind a hat for decoration. 

The Battle of Hats and Collars 

Women in Greece and Rome wore veils or 
hoods, made of weol in winter but of linen 
in summer. And Spanish ladies to-day wear 
Vieautiful lace mantillas thrown gracefully 
over their heads. 

Tn the earlier Middle Ages hats were fairly 
simple. Nun.^in theRomanCatholic church 
, still wear a hood uliich 
’was common during that 
time. But about eight 
hundred years ago, hats, 
esjKrially those of wo- 
men, began to l>lossoin 
oul into all sorts of v\on- 
^ derful and fantas- 
i shaj)es. What 

r would you say to 

\ V 401 great tower of 

SffSliii — cloth sitting back 
" liead, 

iifi.I With tW CllOr- 

Na.ural Il.lory 

atiful. The if W and from these 

: JiTirtuiT 

can be said for the three African iog off into 
i if we were members of their tribes, Vnn 

that they looked very fashionable. 

might be al- 
most frightened if you met such a hat in the 
dusk. And yet tlie ladies of France and 
England five hundred years ago thought 
that these fantastic towers made them look 
more beautiful. 

Sometimes, instead of the tower, horns, 
and veils, a lady might wear one or several 
huge affairs .shaped like baskets perched on 
her head. Or she might carry an enormous 
cone upside down, with an immense veil 
floating away from it. Almost anything 
large and unusual could be a hat. 

There is no telling what enormous struc- 
tures hats might have become if they had 
gone on getting bigger. But instead, about 
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THE HOW AND WHY OF HATS 


five hundred years ago, people began wearing 
enornlous collars called rufTs, made of 
starched linen or lace. These enormous 
collars got in the way of the veils on the 
enormous hats. So hats grew smaller and 
smaller to allow space for the 

Queen Klizabeth’s hats, al- 
most years ago, 

lace,* or net, lying sof I ly on the 

or cfdlar. Almost any girl Jooks 

dilTerence between one hat and 

gray and the other bn)\\n, or 

as one may have a brim half an inch 

wider than the other. 

Women’s hats have kept in Bavaria the me 


little hats, while fifteen years later hats were 
sometimes two feet across. 

But little by little women^s hats have been 
finding a pattern which is not so very differ- 
ent from year to year. The reason is proba- 
w bly that women now' w'ork and 

outside the home more 
Ultv than they used to do. They stand 
in crow'dcrl street cars and sub- 
ways. They drive automobiles, 
L airplanes, they play golf. 

For all these activities a large hat, 
however pretty, is a nuisance. And 
■ "" women now^adays w'ant to 

be active as well as pretty. 
So in most years they 
wear little hats, com- 
^ monly of felt or straw. 

H| Thus our hats are no 
longer so interesting as 
they usecl to be, but they 
^ are less bothersome. 

How to Select a 

Becoming Hat 

Of course no 
of rules can take the 

' ' there are certain gen- 

eral ]^rincij)les as to what 
' is becoming. First of all, 
never select a hat that for 
f reason will make you con- 

spicuous. You will look tawdry 
^ ' in it, no matter how expensive it 
may be. Next, be careful to 
wear hats like the choose a hat suited to the pur- 


their color and gavetv longer, o*'* «t the top of the picture; and m poses you wall use it for. 1 hat 

- f 1 1 • f ' Sweden the peasant women wear ' ^ e < i 

for one of the chief [)urjwses knitted hoods Uke the one on the old too IS a matter of good 

of w'omen’s hats is to make shown heie. The other two vour face is small 

persons lived in our own land in its - , . , 

the wearer look more attrac- early days, and the woman is wearing do not crow'ii it With an cnor- 

tractivc. During the past p®*'® ^^"fashtom ^ mous bulk of straw' or felt. 


three hundred years women 

have w'orn hats of countless different sorts. 

Usually when sleeves have been large, hats 
have been small; so with the great “leg o’ 
mutton” sleeves of tlie 1890’s went trim 


and if it is long and thin do 
not wear a hat with too much height. Of 
course a broad face should not have loo 
broad a hat. And most faces look much 
better in a hat that frames them. 
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The STORY of WHBA 1' 


Reading Unit 
No. 1 


e: _ L ^ ^ _ '■ ■ . ...... 

THE TAEE OF A CiRAlN OF WIIFA P 


Xotr. For haste information 
not found on this pa^i\ consult 
the general Indcx^ Vol. i 

/ ntert'stinj^ 
How lon.c: has man i^rown wlieat? 
9 Q7 

W'here wheat grt^ws, 9 -9S 
Sprinj^ wheat and winter wheat, 
9 98- r 00 

Why farmers are interested in 
different strains of \vheat, 9- 
100 

7^ flings to 

What countries j^row the most 
wheat ? 

Why i.s the ctmuiion harf)erry 
[>lant uprooted whenever 
found? 


For statistic al and l un ent Jac ts, 
consult the Richards \’f ar Booh 
Index. 

Facts Fx plained 

Idant and animal enemies of 
wheat. 9 lOD. lor 
Hfnv whe.it is hai\esled, threshed 
and winnowefi, 9 iot 
'riie liistory of wheat in tlie 
I’nited Stales. 9 101 
Flour and bread from wheat, 9- 
102 

7 V// n k .4 b o lit 

What stales of (airs ^row llie 
most w'lieat 

Why should our nafimial prus- 
perity be aff(‘( t(*d b\' tfie pri( a* 
of wheat.^ 


Picture Hunt 


What parts of the new plant are 
the first to come out of a ow- 
ing wheat kernel? 9-99 

P idated 

How wa.s the price of bread 
brought down"'' 10 40(^-i:^ 

What goes on in a Hour mill? 9 

How' is man able to fight wheat 


W'hat ('oiintrv still has old-fash- 
ionecl means *)f ploughing.^ g 
IOT 

41 aterial 

rust? 2 140-41 

How" much wlii^at do \<ai eat each 
\ear? 9 2^9 

How is fair bread bakc'd'-' 9 241- 
43 


Feisure-ti tn e 

PROJKf 'T XC). i; Visit a large 
bakery and learn how' bread is 
made, 9—242. 

]‘ROJFCT XO. 2: Place some 

Sunt tnary 

Wheat, which is gremn almost 
everywhere, has been known to 
man fc^r thcjusands of ye^ars. Tn 
the past, all the w'ork of plant- 
ing and harvesting wheat w^as 


I ctizdties 

wheal kernels between t w'o sheets 
of wet blotting paper inside of 
two sa liters. Watch what hap- 
pens for a week, 9 gg. 

Statement 

done by hand. "T'o-day, because 
machinery do<‘s the w'ork, and be- 
trause grt»wers use selected seeds, 
more wheat is j)roduced. 
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The gathering of t^e wheat harvest has always been 
one of the most *inpon.int events m the lives of people 
all over the world. To the artist, it promises a beau- 
tiful painting, rich in color; to the poet, it suggests 


the wonders of nature and the fulfillment of dreams; 
to the humble laborers it is the reward for long months 
of hard work, and means the safeguarding of home, 
family, and even of life itself. 


The TALE of a GRAIN of WHEAT 

And of Many a Billion Other Grains of the Cereal That Men 
Were Eating with Nearly Every Meal Long before They 
Ever Thought of Having Tables to Eat On 


V ('OL’RSE you huvc notict-d ihc 
shapo of a f^raiii ol \s1k\iI, bow it 
tapers p;ciilly aiul has a dee]) groove 
ilown one side of it. ^’ou could notice that 
much even if you had never seen a grain of 
wheat except puffed for a breakfast food. 
Now if you have a sound, uncooked grain 
and a magnif\ing lens, you may take off the 
outer covering, or bran, and look at the 
bottom of the groove to see wlial you can 
see. You sliould l)e al)le to find a tiny ])it 
of rootlet and sprout which is calk'd a wheat 
embryo (em'brf-o) and whith would have 
grown up into a stalk of wheat if nou had 
Iilanted it instead of looking at it so curi- 
ously. It w’ould have thrust its growing 
rootlets into the earth, and sucked the good 
food out of the wheat grain itself for all the 
world like a chicken growing inside an egg. 
Pretty soon the leafy sprout would have 
thrust upw^ard out of the ground, turned 


gieen, sj)read and grown, making now its 
own food out of earth and air. In lime its 
toj) Would have grown into spirals of llowers, 
with no petals but with ])istil and stamens 
reaily to ])roduce other grains of wheat. 

How long men have been planting wheat 
and anxiously watching it grow we are not 
sure. I'he wild wheat had already been 
tamed and grown for food at least two thou- 
sand \ears ago in China. In Egypt it must 
be at least two thousand years older than 
that, for grains of it have been found buried 
with kings who have been dead six thousand 
years. It was buried with some of the primi- 
tive Swiss lake dwellers, too, perhaps as long 
ago as ten thousaiul \ears. In other parts 
of Iujro])e where, by the w*ay, it is often 
called corn it has been known since history 
began. It came to the United States with 
the colonists in the sevenK'tmth century, 
though for a time the white people preferred 
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Photo by International Harve'^ter tVirnpan\ 


This drill, pulled by a tractor with a boy at the wheel, the ground, drop the seed, and cover it up as the 
is planting wheat. With magical skill it will furrow wheels go by. Drills also spread lime and fertilizer. 


to grow and eat the Indian corn— in Europe 
called maize. Xow fields of wheal wave 
golden in the sunshine from Abyssinia to 
Ecuador, from the frozen Arctic to the Ar- 
gentine. It is iH*rha[xs the most imfiortant 
and widely distributed of all cereals. 

The World’s Great Granaries 

Our grain of wheat, then, might be planted 
in almost any country in the wnirld. Wheat 
w'ill even grow' north of the Arctic Circle in 
some jilaces. It will grow at sea level or as 
high in the clouds as ten thousiind feet as 
it does in Abyssinia, Tibet, Ecuador, and 
Colombia. It wull not do very wx'll in damp 
tropical climates, and most of it is gnnvn in 
the Northern Hemisphere betw^een latitudes 
30° and 60° say as far south as the (iulf of 
Mexico and as far north as the Bering Sea. 
The United States prijduces nearly a quarter 
of the world’s crop, Russia nearly another 
quarter; Canada comes third, and France 
fifth. These arc all in the Northern Hemi- 
sphere, more or less between the latitudes 
we sjKike of. But India produces more wheat 
than France, though slie lies mostly south 
of 30°, and Australia and the Argentine, in 
the Southern Hemisphere, are among the 
greatest wheat-growing countries too. 

Wherever it is sown, our grain of wheat 
will do better if it is allowed to grow in deep, 
w^ell-drained loam or clay, although it will 
make shift with almost any kind of soil ex- 
cept dry sand or wet [X‘at. But it cannot be 


grown year after year in the same soil. 
Either other crops must ]>e “rotated” with 
it, or once in a while the land must lie fallow 
- that is, l>e left without any crop at all - 
for a season. 

Of course someone has to sow our wheat 
For thousands of y(‘ars this was done alwa>s 
by hand. I'he firmer loosened the ground 
w'ith a sj)a(le or lioe, or later with a liarrow'. 
Then he j)ut his seed grain in a bag or bucket 
and, guid(‘(l by slak(‘s to eiuible him to ke(*p 
him going straight, he walked up and down 
the field scattering the seed and he learned 
to do it ([uite evenly loo. On small farms, 
or in the mountains or otlier out-of-the-way 
places, it is still done in that \\i\y. But if 
our wheat grain is to be sown, say, on one 
of the vast prairie farms or ranch(‘s of Kansas 
or Montana, it will now be drojiped cfliciently 
from a big machine called a drill. 

Spring Wheat and Winter Wheat 

When our seed wheal is dropped on the 
field and the good earth turned over it, the 
birds may bo gossiping alniut the first coming 
of spring, or the air may already hold the 
tang of late autumn. For there is spring 
wheal and there is wanter \vheat. If the 
winters where he lives arc not loo cold, the 
farmer may prefer the winter kind, for it wall 
start growing in the autumn, lie snug under 
the snow all winter, and then leaj) upward 
in the spring and ripen when the spring 
wheat is just beginning to flower. In years 
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Fig. 3- Wheat kernels 
germinated for 48 
hours at 68 ' F. Here 
the brushand embryo 
are as in Fig. i, but 
the kernels have sent 
out a plumule and 
stalk (4), which will 
become the leaves; 
and a radicle <5), 
which will become 
partof the root system. 


Fig. 5. Wheat kernel 
germinated 96 hours 
at 68" F. (enlarged 
three times); the 
parts of the kernel 
and young plant are 
labeled as in Fig. 4. 
All this has happened 
to our gram of wheat 
in only four days’ 
time ! 





If the ancient Egyptians were to see this harvesting 
machine, they would probably imagine that it was 
some strange monster with a mind and the ability to 
think, for it does its work with such precision and 


efficiency that it seems almost to know and plan what 
it is about. The tractor and apparatus you see above 
can cut and thrash the wheat all at the same time 
which of course saves a great deal of labor. 


of mild winters, winter wheat will do well as 
far north as South Dakota; in cold years it 
may fail as far south as Kansas. 0 \er twice 
-s much winter wheal as sj)ring wheat is 
grown in the Tniled States. 

A Wheat for Every Climate and Soil 

The time of sowdng is not the only difTer-* 
ence between varieties of wheat. Some kinds 
of wheat have hard grains, some soft. Some 
are yellow, some red, some w^hite. Some are 
bearded, some are not. d'herc are differences 
in the shape of the leaves, the size of llie 
head, and the time of ripening, in hardness 
and in fitness for certain climates. Growers 
are always selecting seed and crossing vari- 
eties to see if they can get something that 
has all the qualities they want and none of 
those they dislike. In fact, the United States 
Department of Agriculture has im[)orted for 
experimental purposes not less than 3,500 
different kinds of wheat. Kharkof and 
Kanred come from Russia; marquis is a new 
kind developed in Canada; durum, Scotch 
fife, bluestcm, red northern, and early baart 
are other kinds popular in Canada and the 
United States. The kind the farmer grows 
depends largely on the climate and on the 
amount of moisture in the soil. 

Of whatever variety it is, we are to imagine 


our wheat plant now waving gr<*cn in the 
sunshine. It will not need to 1)»‘ trimmed 
and sprayed like a fruit tree or w'(‘t‘de(l like 
potatoes or onions Hut it has ])k‘nty of 
enemies for all that. If it is winter wheal, 
it has alr(‘ady run the risk of dying during 
the w'inter if there has not been enough snow 
to blanket it from the cold and anchor it 
safe from sweeping wands. Now, no matter 
when it was sown, it must take tlie weather 
as it comes through the spring and summer. 
Many a wdieat grower has stood by groaning 
helplessly while hot wands blighted his crop 
or dn)ughls searerl it or great hailstorms beat 
it to the ground. SejuirreW and rabbits and 
prairie ilogs may burrow' into its roots. In- 
sect pests may attack it — chinch bugs or 
army worms or the dreaded Hessian fiy. 

The Ills of a Wheat Field 

Then there ari‘ the fungus diseases— stink- 
ing smut, loose smut, stem rust, leaf rust, 
seedling blight, scab, and foot rots. 'J'he rust 
is the most dreaded of all. The rust fungus, 
which is a tiny plant growth, attacks the 
wheat and destroys its ability to make food 
from the air and sunshine. The leaves turn 
brow'n or black, like rusty tin, and the plant 
cannot produce any seed. Luckily for us all, 
this little parasite — a parasite (pdr'a-sit) is a 
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pliint or iinimal which lives on another — does 
not Jive on wheat all the time; that is to say, 
only every other generation of it lives on 
wheat. The ofT generation lives on barberry 
plants, whose leaves it destroys while it is 
waiting for the next croj) of wh(‘at to grow 
up. Of course what wheat growers do, now 
that they have discovered this 
odd fact, is to root out all 
the barberry and so 
starve the rust fungus 
out. 'Fhe ])Ian 
does not always 
work, but it usu- 
ally succeeds. 

At last our 
wile. it plant has 
uealhere(l all 
dangers and is read\ 
to be hvirvi'sl(*d. 

is spring whe 

grt)wing about four months, 
and the lime of year now w'M 
beaiiNwheie from Ma\' to Sep- 
tember according to wliere ue 
are between the southern jjaii 
)f the rnile<l States and the 
northern part of lirilish C'o- 
lumbia And \\hat a sight 
the harvest is, nodding and dancing in golden 
\\a\e i)n goldc'U w.ive as tlie wind stej)S over 
the broad acres which stretch, j)erhaj)S, to 
the far horizon! It must none of it be wasted. 
We will be sure to cut it at (‘\actly the right 
moment, just before the* whc\'it is dead ripe. 
I’\)r overripe wheal threshes so easily that 
many .seeds are shaken out and lost in gather- 
ing it. 

How Wheat Is Cut, Threshed, and Winnowed 

'i'here are old ways and new ways of har- 
vesting the wheat, as there are of sowing it. 
It must be cut and threshed and winnowcnl 
that is, the j)lant must be cut from the roots 
and gathered; the grain or seed must be 
loosened from the rest of the plant; and the 
seedless stem, or “straw',” and the light par- 
ticles of waste, or “chaff,” must be removed, 
leaving the clean grain. For thousiuids of 
>cars grain w'as cut by hand witli a curved 
knife, such as a sickle or .scythe. Then it 
was threshed by being thrown on a hard 


surface and bc‘aten with a hand im])lemcnt 
called a Hail, and winnowed Ijy being dropped 
from a height when the wind was blowing. 
But, as you know, it nowadays is a ])oor or 
out-of-the-way farm that cannot at least hire 
a machine liarvester and a machine thresher 
to do the work. Some machines cut and 
thresh and winnow all in one 
oj>cration. 

ft w'as the fKTfecting 
of the great ma- 
chines for sowing 
and li arv'estirig 
which conejuered 
the w'ide plains of 
t h e A rn e r i c a n 
“Inland Kmpire” 
for wheat. Tlie 
first American whent 
belt was from Delaware 
and Maryland to central 
Xew \ ork. and tlie scTond was 
the Ohio Valley; much wlieat 
is still grow'ii in boili these re- 
gions. But shortly after the 
Civil War settlers began to 

pour into the Western jilains, 
and soon lh(‘ bc'^i wlieat slates 
were w(*st of the Mississippi: 

M onlana, Washington, the Dakotas, Ne- 

braska, Kansas, Oklalionia, with Kansas the 
most pn)du('ti\c of them all. This is good 
w'lieat counli’N l<‘\c‘l and easy to cultivate, 
lempcr.ite in climate, s])acious But at that 
It does not \ ield nearl\ so much to the acre 
much luimpc-an wheat land, the average 
yield is only about sixteen bushels against 
thirty or forty for certain parts of luirope. 
But that is where the great machines come 
in. On the plains, with llie help of the ma- 
chines. one man’s time and labor goes much 
farther than it can on a small or hilly farm 
where machines cannot be used. So the 
lilainsnicn make more money after all. 

Sui)}K)se, then, that our wheat plant grewv 
somewliere on the great American jilains. 
We have it separate^! now' into two jiarts 
the straw and the grains of wheat. 'I'he 
straw’ w'ill not lie wasted. Tt can be made 
into many things — jia|XT, hats, mats, bas- 
kets. mattresses, artificial llow'ers. On small 
farms where live stock is kept, it is used for 



oome people are noi lonunaie 
enough to have machines to help 
them do their work. In Italy you 
may see many an ox team like the 
one above, ploughing the fields for 
the wheat crop. Many lovers of 
Italy will be sorry when the place 
of these picturesque animals is 
taken by noisy machinery. 
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stable bedding or converted into manure to 
be returned to the holds as fertilizer. Or it 
may have been left in the lield when the 
crop was harvested, as will have happened 
if our farmer used a combination reai>er and 
thresher, or if he cut his grain with a 
“header,’’ which merely snips olT the tops 
of the plants and leaves the rest standing as 
before. Then it will simply be turned under 
with a plow to enrich the ground— in order 
to grow more wheat! 

As for the grain itself, it is only starting 
on its adventures. Some of it will be saved 
for seed wheat, as tlK‘ kernel \vc started out 
with must have been. Some will never travel 
far from its native ranch, but much of it 
will be shij^j)ed direct to market, or stored 
in great storage buildings called elevators 
until the owner thinks it will Ijring a better 
price. Then i)ut to all the world it goes, to 
be sold and ground into llour and made into 
cakes and pastries and j)ies and, alnn'e all, 
into bread for }'ou and me. 

The larger [)art of the wheat giown in 
the United States is sold and eaten in the 
United States itself. Most of the rest is ex- 
ported. If our wheat was giown in the 
northern part of the wheat belt, it will prob- 
ably set out on its travels b}' heading for 
Minneapolis, I)uluth, Uhicago. St. Louis, or 
Milwaukee. Fnnn there it ma}' go East to 
furnish the toast on almost anybody’s break- 
fast table. Or it may not sto]> in the East 
but take passage on a freighter for England 
or Central or South America, ff our wheat 
was grown a bit farther south, it may go by 
way of Kansas City for the home trade or of 
Galveston for export. Or, esf)ecially if it was 
growm farther west, it may find itself in 
Portland, Oregon, perhaps about to strike 
out for the Orient. 'I’oday Canada exports 
far more wheat than any other country in 
the Wf)rld, with Argentina following. 

Wherever wdieat goes, it will pnibably at 
some time or other be ground into Hour. And 


thereon hangs another tale. For not all kinds 
of wheat have the same value as food. The 
value depends on what is in the grain. If 
our w'heat belongs to a hard variety, such as 
durum, it has in it a good deal of the sub- 
stance called gluten, and will make light, 
spongy bread. If it is soft wheat, on the 
other hand, there will be less gluten and 
more starch, and it will have to be mixed 
wdth some hard variety to make good Hour. 
Spring wdieats usually ha\e more gluten 
(glor)'ten) than winter wheats. 

The reason that glutiai is so valualdc is 
that it is a stjeky substance and holds the 
gas produced by the yeast or soda or baking 
pow'der put in thcflough to raise it. If this 
gas escapes, as it wall if the Hour has too 
litti(‘ gluten, the dough will fall. And wla) 
wants soggy l)rea<l or heavy pastries or th(‘ 
stomach aches that eating them would bring 
d\) be sure, some kinds of dough do not re^ 
quire so much gluten as otla’is. Macaroni 
takes about the most, and is made* onl} out 
of the hardest wheat, such as the durum 
rai.sed in countric's around thi‘ Medit('rraiu‘an 
Sea. 

We eat a great d(‘al of br(‘ad. We eat a 
great deal of cakes and pies and pastries too, 
but in ])articular we eat bread. It is one of 
the most satisfying and wholesom(‘ of foorls, 
and most of us cat it at (W('ry nu'al. 'I’he 
amount of wh(‘at llour which Americans ate 
per person went up steadily all through the 
nineteenth century — k(‘e|)ing pace with the 
planting and reaping of mon* and still more 
acres of wheat. It is said that we do itot 
eat (juite so much now’, perhaj)^ because we 
have learned to vary our diet more. Hut as 
it is, the wheat crop of the Enited States 
alone is worth well over a billion and a half 
dollars annually. Of late years much of our 
wdiite wheat tlour has been enriched with 
vitamins, esj)ecially with lb- This gives it 
the same forxl value as whole wheat llour, 
which formerly was the more nutritious. 

A horvett field in which 

horses itill play a part. 
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The STORY oj INDIAN CORN 


Reading LJnit 

No. 2 


rilE GOEDEN GRAINS OF INDIAN GORN 


Sole: For basic information 
not found on this pat^r, consult 
the general Index, \’ol. 75. 

I nterestinii, 

'rhe fnrlian's ^ifl i<> the white 
man- ( orn, 9 1 04 
I'he si/e of our annual t orn ero]), 

9 T04 

W’hy “corn” ean mean different 

'rhinfis to 

Of w'hat \'alue was (lie practice of 
j)HntinK c'orn s(*c*ds tof.^etlier 
with a 

W hat is tJi(‘ c hief U‘-e to which we 
put (un cMin'-' 

In \Nhat forms is corn eaten hy 

Picture 

W'hat is meant by coin on the 
c.oh? 9-104 

Jlnw can a farmer cultivate so 
many acres of corn in one 
day? 9 105 

Wliat lias made tlie har\estin^ of 

Related 

Wdiy di) tlie kernels of c'orn on the 
cob oftc'n look as if they had 
been chewc^d? 21^7 
W'hat do we find inside a corn 
stem? 2-;^i 

How' did laither Jliirbank im- 

I.eisure-ti ntc 

PROJK("T NO. t: (let popcorn 
and a pc^pper and pop some corn 
on your stove, 14-S^. 

T^ROJEC 'r NO. 2: Plant some 

*V u m ntary 

The preatest s*ft given to civi- 
lization by the American Indian 
was Indian corn, which must be 
raised from seed each year, C'orn 
is eaten by man and beast, and 


For statistical and current facts, 
(onsult the Richards Year Book 
Index. 

i^^acts P X plained 
things. 9 104 
How’ C'orn is used, 9-104-6 
Different kinds of corn. 9-106 
Phe value of our yearly corn 
crop, 9 106 

Phink About 

man '' 

How’ man\ kincls of corn ]ia\e 
we*’" 

Do you think we sh(»uld eat more 
c'orn and le^.x wlieat? 

Should tai mer- grov\ [i\brid corn? 

Hunt 

c'cun a simple^ operation? 9 - 

W'hat sliould \'ou sa\' to be ihe 
a\’c‘rage numl>er of kernels on 
an ear of lielcl corn? 9 104 

\I aterial 

pro\e plants-' 13-417 
How did .\merican Indians make 
their bread? 9-239, 13 476 
W'hat w’ould you never have 
found on Julius Caesar's table? 
9 142 

A ctitdties 

corn kernels in your garden early 
in Ma\ . 

l^ROjkc' P X(^. 3; beam how’ to 
roast corn for camping, 14-553. 

State fn €*nt 

the corncobs are made into pla'>- 
tic. Aluch of the corn raised is 
used to fatten hogs for the mar- 
ket. Sirups, starch, oil, and sugar 
arc important corn products. 






INDIAN CORN 


A basketful of pearls and golden beads 1 
And the figure of speech is hardly an ez> 
aggeration; for the shimmering white and 
golden grains of corn are now one of tho 
most valuable food products of the United 
States, and com growing gives many thou- 
sands of people a livelihood. 



■ ■ ' 

Photo by luwu dtulo t-'olloijq 


The GOLDEN GRAINS of INDIAN CORN 

Most of the People in Europe Think Corn Is Fit Only for Horses 
to Eat, but That is One Thing about Which Americans 

Know Better 


IIREE or four seeds and a nice dead 
fish! That was what the Indians put' 
into every hill of corn- and ^lad 
enough the white people were to learn how 
they did it. For Kuroj>ean grain was scarce 
in the early days of the colonies, and all the 
seed had to be brought from far across the 
sea. It seemed most providential to find 
this good new grain that the Indians had 
been raising so long. 

No one could say just where they had 
found it. It docs not grow wild to-day. 
But it probably originated somewhere in the 
American Tropics, and from there was grad- 
ually carried north ])y the red men till it 
spread over all those parts of the land where 
the seasons were not too short. For corn 
will not grow in the more northerly latitudes. 
It flourishes best in the Mississippi Valley, 
and there, in what is known as the Corn 
Belt, the bulk of our crop is produced. The 
United States raises some billions of bushels a 
year, a large part of the world crop. It is 
raised in every country on the globe. 


Of course it grow'^ bcsi where the sun is 
warm, India grows it e\tensi\ (‘1\ , as does 
South Africa. But in every other l.ind it is 
known as maize, or “Indian corn.” I'or each 
Country has the habit of relerring to its t>wn 
princii)al grain crop as “corn.” So in hhig- 
land wheat is ‘‘corn”, in some countries rye 
is so called, and in others barley, while in 
Scotland it is oats. But taken tlu* world 
around, Indian corn ranks next in importance 
to wheat, and almost as miu h of it is raised. 

Every part of the corn plant is useful. 
When they are green or j)ro])erly cured, the 
Stalks and leaves make good fodder. Dried, 
they can be used in manufacturing })aper 
and rayon. The cobs are made into ])ljLstics. 
And the rich grain is a valuable food for man 
and beast. It is the best thing there is for 
fattening cattle and hogs, and a large part of 
the crop is used for this purpose. Altogether 
corn i.'* put to several hundred uses in indus- 
try and as food. 

And ])lenty of it comes to our tables. 
In the fonn of meal it is made into “hasty 
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riiotcitiy (’Jit«'tplllar Tiartor ( nmuany 

As the tractor drags our cultivator along the furrows 
in this field on the high plains of Colorado, five rows 
of young corn will be cultivated. That means that 
weeds will be uprooted and the soil stirred in order 
that it may hold in moisture and be loose enough to let 
the young roots grow. If need be, a dressing of fer- 






tilizer will be added, also. As the plants grow larger, 
teeth of different sizes and shapes vinll be used on the 
machine, for many farm implements have a variety of 
interchangeable parts. With a device of this kind one 
man can cultivate seventy acres of corn in a day 
nearly nine times as much as in the good old days. 
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hy Iritf^rnational Harvester t'oinpaio 

Many a backache and a tid^ turn of money will be 
saved by this corn picker, which not only cuts the com 
but picks and husks it as well. It can clean up twenty 
acres of high-yielding corn in a day. Of course a 
machine like this one is very complicated and there- 


fore too expensive to pay on a single small farm- 
since, like many other farm machines, it will be used 
only for a day or two in the whole year. _For this 
reason farmers often band together in a cooperative 
association in order to buy their machinery. 
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puddings” and the nourishing mush of our 
childhood, or into johnnycake and the famous 
‘'corn pone” of the South. It goes into the 
hoecake of the Negroes a simple mixture of 
corn meal, water, and salt, which takes its 
name from the artless utensil on which it 
first was baked. Then, too, we eat green 
corn on the col), and dried corn in the form 
of hominy; or we put the whole grains of a 
special variet\^ over the fire till they burst 
into the delicate white puffs that we know 
as pop corn. 11 ut nourishing as corn may 
lie, we cannot bake it into fme-grained bread 
of the kind that we make from wheat or rye. 

Besides the meal into which corn can be 
ground, the grain yields a number of other 
valuable products. Corn oil, corn sirup, 
corn sugar, corn.'>tarch, and a substance called 
dextrin, bring in a haiulMimc total to the 
manufacturers every year. Corn is made into 
alcohol, and helps in the manufacture of some 
\aluable medicine^, such as vitamins, peni- 
cillin (pen'l-sil'fu), and sulfa drugs. 

Three Hundred Kinds of Corn 

Altogether there are more than three hun- 
dred varieties of this valuable grass, and they 
differ from one another amazingly in shape 
and size. Some are only a few inches tall,, 
and others grow as high as ten feet. Some 
are white in grain, some yellow, some pur- 
ple, and some striped. Some ri[)en in two 
months, while others lake as much as seven. 

In general the corn raised in this country 
may be divided into three great cla.s>es: 
held com, sweet corn, and pop corn. Dent 
and flint are the principal varieties of field 
corn, the second being raised in the northern 
part of the country, where dent corn will not 
mature. Sweet corn is of course raised largely 
as a garden vegetable, and eaten from the 
'^oh while it is still green — though of late a 
great industry has sprung up in the can- 
ning of the tender kernels. Pop corn is a 
smaller variety than the other two, and 
usually the kernel has a sharp point at 
one end. It pops because moisture impris- 
oned in it turns to steam under heat and 
bursts the grain. It is very nutritious. 

Of late years there has been a revolution 
in corn growing. It comes from the discovery 


(1905) of a way to breed seed corn by crossing 
various desirable strains to get a variety that 
will be uniform in height and grow its ears 
all on the same level. Such corn can be 
picked and husked by machine at the rate 
of a thousand bushels a day, with two in- 
experienced boys to run the machine, d'his 
means a great saving, for with ordinary corn 
a hundred bushels a day is about all even an 
expert worker can manage. But still more 
imjiortant, the new “hvlirid” or cros.^-bred 
-corn will yield some twenty-five bushels 
more per acre. That means a good deal more 
money for the farmer and a good deal more 
food lor a hungry world to eat. Besides, 
Inbrid corn c.in be bred for a variety of 
purpo.ses. Some of it has twice as much 
protein as old-style corn. Other strains 
have three times a-^ much oil, or perhajis 
more of those elements u.-icd in making 
penicillin, 

How Hybrid Seed Corn Is Grown 

It i.s true that hybrid seed corn is ex- 
pensive, and il must be bought fresh every 
.spring. For hybrirl (orn rev'crls lo tiu' origi- 
nal strains if >’ou plant seed tcom il. So a 
handful of producers grow il ior the farmers 
who [)lant it . 'To ])r()duce il the grower must 
first jiroduce a pure strain by lying a little 
bag over every tassel to collect the [lollen. 
'I'hen the pollen is ern[)lied by hand over the 
silk on shoots on the same jilant. This must 
be done for seven suc( essiv'e } ears. '1 lien two 
different strains are cros..,ed by sprinkling the 
pollen from (Uie strain over the silk on another 
strain. This takes three years. At last two 
crosses of this kind are crossed to give the 
final hybrid seed -which even then may not 
yield a desirable variety. The investment in 
time and labor has reached a staggering total, 
but in the end it jiays both the producer and 
the farmer who plants the seed. Some states 
grow almost no other corn. 

Our corn brings us between tw^o and three 
billion dollars a year and is our most 
valuable crop. Much of it is raised in Iowa, 
but the whole Middle West grows it in vast 
amounts, for more than any other region 
it has the loose rich loam and warm 
summers that corn mubl have lo thrive. 
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The STORY of RICE 


Reading LJnit 
No. 3 


A CiRASS THAT FEKDS A THIRD OF 
THE WORU:) 


.\ot 4 ’. r or basu iuforouitiou 
not jound on this p(if*4\ consult 
the ^rnf ral Index, \'ol. 75 

I fit ere sti 71 if F'm 
The history of rice irrowiim, 9 
I oS 

How and where rice ^niws, g 
loS-g 

How rice is planted and ^rown. 

9 109 

A strange way of pul lint* up 

Thiftj^s to Ti 

W’hy are rice fields purf^c^sedy 
Hooded ^ 

Why does a diet <»f rice alone 
cause death from starvation? 

Wh\' IS rice an important food 

Picture 

Did the Indians cTiltivate rice? 
g I oK 

W’hat birds are fond of ric e'-' g 

TOS 

Why would Americans [>refer tt) 

Related 

How can a diet of polished rice 
lead to herilieri? 2 202 
What hiiais are calleil “rice- 
birds* '? 4 SS 

P eis 14 re~ti tri e 

PROJECT NO. I : Gci some 
brown rice at a grocer’s, and cook 
and eat it. C'ompare its Havor 
with that of polishetl rite. 
I^ROJKCn^ NO. 2: To learn 

S u tn ffiary 

Rice supports millitms of peo- 
ple. Most of it is grown in the 
Orient in fields which are flooded. 
The water is tlrained off to let 


For statist i( al and current facts, 
consult tht Richards Year Fit}ok 
Inti ex 

'ts K X plained 
weeds. 9 log 

Tfow rice fleUls are flooded, g 

roQ- j I 

W hy polished rice is ntfl so gf>*)d 
to eat as brown rice. 91 it 
W'here most f>f the world's rice 
comes from, 9-1 1 r 

hink About 
in China ^ 

.Vre the rice-eating peoples as vig- 
orous as those who eat other 
cereals? 

H unt 

use machines in rice crowing? 
9 *09 

How does the Jafianese farmer 
pump water mto his rice field? 
9 111 

M aterial 

Hf>w is land irricated^ 10- 5,^9- 
44 

Where i> Vitamin R found? 2 - 
.‘1 ctivities 

whether starch is present in rice, 
add a few drops of iodine to .some 
cooked rice. .\ blue-black color 
shows that starch is present. 

Stiiteffient 

the grain ri])en in the sun. l^n- 
ixilished brown rice contains the 
valuable vitamins and mineral 
.salts so important to health. 
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THE STORY OF RICE 
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o( Natural llintory 

Men ate rice long before they learned how to cultivate And long before the Indians came, the wild ducks, 
it. Here Indians are shown gathering it wild along we may be sure, had learned where to find those 
the shallow margin of a lake or river in North America. toothsome grains --and how to gather them! 

A GRASS THAT FEEDS a THIRD of the WORLD 

Grown under the Water, Rice Is Always the Main Thing, 
and Often the Only Thing, That 600,000,000 
People Have to Eat 


HE first rice that ever grew was merely 
wild grass. In that form it was 
growing in India, and also in Aus- 
tralia, long before men ever found out that 
its seed was good to eat. When they learned 
how good it was — and that too was long 
ago — they began to cultivate the grass, and 
slowly to improve it. In India and China 
they were cultivating it long before history 
began, and at least twenty-four hundred 
)&ears ago they had brought it as far west 
as the banks of the P2uphrates. 

The plant came into Spain with the Arabs, 
and slowly spread into the other parts of 
Europe which were warm enough for it to 
thrive. In 1674 it was brought over to 
Virginia, but it did not do well in its new 
home. Twenty years later it began to 
thrive in South Carolina, and since that 
time it has been an important crop in some 


of the souihern stale^. ll now grown 
mostly in Louisiana, 'Texas, Arkansas, and 
California, though of course the vast croj^s 
of the j)lant still llourish in the Far Kast- 
especially in India, China, and Japan. 

In all these travels and under all this 
cultivation, the simple grass that we call 
rice has come to have a great many varieties. 
The rice that comes to our tables may all 
look about the same, but the plants that 
gave it to us may have been very different 
in appearance and in their ways of growing. 
They are always “annuals” — that is, they 
all spring from the seed of the plant, and 
not from the root in the ground. But they 
may grow up and ripen in as little as three 
months, or they may take as much as six; 
and they may grow under water on some 
rich river bank — the natural home of rice — 
or they may have been planted fairly high 
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up on sonic mounniin side. So what we 
arc now going to say alioiit a typical rice 
croj) is not wholly true of every crop of 
rice in the world. It will be true only of 
most of the great rice crops in the Far East. 

First the seeds arc scattered by hand over 
the field, in 
the same 




w a y that 
wheat used to 
be st)wn by our 
farmers, and is 


that rice requires. In the East the whole 
family-'-mcn, women, and children — will be 
in the rice field jiulling uj) the weeds all the 
long day. Since they can hardly kneel dowm 
in the watery ground, they save themselves 
many a backache by learning to be as expert 
with their toes as we are with our lingers. 
'Fhcy ])ull u]) the wx‘eds with their feet. 
Sometimes the water may be drained out 
of the rice fiehl on the weeding days, but 
if ‘no it is j)umj)ed in 

In the broiling sun these again as soon as the 
patient Japanese labor- i- • , 

ers are pulling up young weeding is done. 

[ plants that were sowed ]n theEa-t there 


here some three or four , . 

weeks ago and are now arc no macnines 


ready for transplanting, know 

The whole family turns 

out to work in the muddy for jiiimping water, 
field, which must often -ri r.^nioiiur \]\ 
look like some strange * pi>n'I»ng ‘I'l 


new, wmen must otten m i Ju .,]i 

look like some strange * pi>n'I»ng ‘I'l 
lily pond, when grandmother done by straining 


and the girls put up their 
bright Japanese umbrellas to 
keep ofi the sun. 




muscles, usually of 
men, though 
>onu‘times of 
some trained ani- 
mal siK'h as a 
water buffalo. It 
is hard work. 
Hour after hour a 
man perched 


still sown on 

m a n v a small 
, " , field” m India is 

larm. J hen the being prepared to 

field is Hooded, J*". w 

’ young plants that 

for the plants have been sown 


sprout anil grow course''*thr sSt 
best in shallow mud that these water 
. 1 *1 buffaloes are plowing 

water. In three wiU be flooded later. 







.'C VIS 

f- 




o n a big 
wheel above some waler- 


or four wrecks on a big 

I , , l.y Iri.linn Stn Itjr., FirM .MuBi'un i i i . 

they are taken up and .-irrMc wheel above some water- 

planted again in another These people live in Sumatra, another Course will kccj) turning the 
place, called the “paddy” "theV^re “ ^vith his feet, and 
field. Here they are still young shoots that have got a good start with its cups or scoops the 
under the W'ater, though in another field. wheel will keep lifting the 

they are now set out in row^s in order that water to spill over the field until the crop 


they may be cultivated as they grow. 

The main job of the cultivator is to keep 
down the weeds, and anyone who has ever 
weeded an ordinary garden will know' what 
a task this must be in the moist, rich soil 


is flooded. A little wheel may be only six 
or eight feet high, but a big one may look 
a bit like a small Ferris wheel in one of our 
amusement parks. 

The work is done most casilv when the 
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Below; Stacks of newly 
harvested rice in Java. 












mm 


As soon as the leaves of rice begin to 
turn yellow, the water is drained from 
the field and the grain is allowed to ripen. 
Then it is cut, often by hand, as the 
Javanese girl in the oval above is 
cutting it- 

In the Far East no one feels that 
he must be always hurrying. So 
the rice crop is threshed in Japan 
by men, or oxen, who tread out 
the grams ; or the kernels may be 
combed out by hand. Even the 
straw is used 
for hats and 
sandals and 




The heat makes 
this Javanese 
girl glad to 
work in the 


Above: Husking 
rice in Japan. 


Separating 
rice grains from 
chaff in the 
Philippines. 
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rice field is right Ijcsidc a river or canal. But 
a grcfit (leal of rice is grown on hillsides or 
inounlain slopes, and then (he fields liave 
to be laid out in terraces, 
one below anotlier, and 
flooded one after ai 
with such water 
found up on the s 
When the lea\ 
the rice plant be^ 
turn yellow, it is ti 
drain olT the watt 
let the cro[) riiien 
sun 'I'hen the | 
are harvested will 
fashioned sickles, 
the grains of ric 
threshed out by 
drawn through th 
teeth of a primitiv 
Jiine. They ar(‘ n 
sliiny while graiir 
we know in tlie 
'fhey wear a little I 
(oal, and in tlie 
this coat is ne\ei 
ished a\\ay. It 
much better to le, 
the coat on, for a 
good deal of the 
fovxl in the rice 
esjiecially the 
\ i t a in i n s and 
the mineral salts 
comes only in 
the coat A man 
who had to li\'e on 
rice alone, as many 
people in (Tina and Japan 
do, would soon sicken and 
die if he scraj)ed ofT the 
brown coat before eating it. 

In the West we ])eel olT the 
coat to make the rice look 
prettier, but we lose a good 
deal in food by doing so. 

As soon as one crop is 
harvested another will be planted. The rice 
field seldom gets any rest. In Southern 
China and in other w'arm lands there may 
be four crops from one field in a single yenr. 


What a rice plant loves is plenty of 
warmth, jilenty of water, and plenty of the 
rich soil that the rivers bring down and 
, spread over their banks. 
With enough of these 
three things it does its 
best. When a man wants 
rice to grow in a place 
less moist and rich than 
a river bank, he must 
contrive to bring the 
water and the rich .soil 
to it. So lie then en- 
riches the soil with S(mie 
kind of fertilizer, or with 
the mud scraped oiTt of 
canals and streams. 

In the West, of course, 
all the work we have 
been describing is done 
far more easily, ddiere 
are machines for jilough- 
ing, for .sowing, and for 
watering, as for harvest- 
ing and threshing. But 
tlie West does not loom 
very large in the rice 
Inisiness. To lie sure, 
the United States 
produces a good 
many million.^ of 
bushels a year, 
but China grow> 
vastly more than 
thcUniledSiatcs. 
And the Eastern 
countries together 
jiroduce more than 05 
percent of the rice of the 
world, rhat is why we have 
been telling how it is grown 
in the place where it is of 
vast importance. 

In the East rice is the one 
main thing to eat. What- 
ever else a Chinese may 
have on his table, he will 
ahvays have rice. Unless he is a rich man, 
and rich men are scarce in China, he w'ill 
hardly have anything else. So it is the main 
ExkI of six him Ircd million people. 



lt>8 Ii.\ .\,nipru'»i Mum 
III T'rruHtf-lMiotu XitIi 


All day long the Japanese farmer in the 
upper picture must tread that strange 
contrivance for irrigating his rice field. 
He turns a wheel provided with Uttle 
cups that lift the witer out of the ditch. 
In the oval, rice is being loaded on 
boats in China, ready to drift do\/n the 
long Chinese rivers to the port for ship- 
ment all over the world. 


The STORY oj CANE SUOAR 


Reading Unit 
No. 4 


THE GRASS THAT GIVES US SUGAR 


For basic in for station For statistical and i urrrnt facts, 

not found on this pa^v, consult consult the Richards Year Book 
fhr general Index, \\)l. r Index. 


Interesting^ 
How people obtained tl)eir supjar 
lon«2: apo, 9- 1 13 

How niitives extracted supar from 
siipar cane, 9114 
How siipar is extracted from 

'R kings to 

How do plantations make sure 
they will have enoiiph supar 
cane the followinp year? 

How are the waste materials of 
supar canes used^ 

How is raw' supar purified? 


Facts Explained 

supar cane to-day, 9 114-16 

Why very little supar cane is 
raised in the Ibiited States, 9 
116 

Sugar from l)eets, 9 116 
'Fhink About 

In what form is supar sent to the 
refineries? 

Do you believe tliat modern man 
is belter off because he eats 
nit)re supar than ancient man 
did? 


Picture Hunt 


Jn wdiat way is the harvesting of 
supar cane old-fashioned? 9 - 

1 13 

Why must sugar juice be heated? ^ 
9-1 14 

Related 

Does all our table supar come 
from supar cane? 9—126-27 
How has supar affected Hawaiian 
politics? 8—460 


W'hat kind of a plant is supar 
cane? 9 115 

How are tiny bl(.>ck.s of supar 
made ? 9116 

il/ ateritil 

How do leaves make supar? 2 
4 1 -44 

How is maple supar obtained? 
9-122-24 


Eeisure^tinte Activities 


PROJECT XO. i: Ask your 
vegetable dealer to pet some supar 
cane from the commission mar- 
ket. Suck the sw'eet liquid. 9 - 

PROJEC^T NO. 2 : C over a leaf 
on the geranium plant with car- 
bon paper and place the potted 


plant in the sunlight for a day. 
Crush the leaf that wiis cov'ered 
and boil it in Benedict’s solution, 
(’rush an uncovered leaf and boil 
it also in Benedict’s solution. Tf 
a brick-red color results, it shows 
that supar is pre.sent. When do 
plants make sugar? 


Summary 

Supar cane is a tall grass which 
stores most of its supar in the 
stalk. The stalk is cut up and 
the sweet juices squeezed out. 


Statement 

I’he liquid is then evaporated 
under a vacuum until the supar 
is solid. Bleaching makes the 
sugar white. 
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CANE SUGAR 



rimtii ( HpjriKlil l^y Milwoukco I'liMjc Muacu 

III spite of all man’s labor-saving inventions, the har- 
vesting of the sugar cane in tropical countries is often 
carried on in a very picturesque and leisurely fashion. 
Native workers are usually slow, and certainly oxen 


were never noted for speed! But eventually these 
carts will reach the machines, and there the stiff cane 
will be made to give up its sugary juice to sweeten the 
food and drink of the world. 


The GRASS THAT GIVES US SUGAR 

Boys and Girls Chewing the Sweet Stems of a Tropical Grass 
Taught the World Where to Find One of Its Most 
Important Articles of Food 


YOU had Irav'olcd to India in the 
I I days of Julius Caesar, you would 
- -J f)rol)al)ly have found children chewing 
sugar canc — just as they do to-day all over 
the tropical world, where the sugar cane is 
cheapest of all candies. But in spite of its 
ancient lineage, sugar as we know’ it to-day- 
in fine white crystals or powder— was almost 
unknown even as late as the days of Shake- 
speare. And ui> to 1840 it w\ts so exjxmsive 
that only the rich could afford it. The his- 
tory of its rise to fame is an interesting one. 
If you had lived a hundred years ago you 
would have had a piece of candy only very 
rarely, and perhaj^s not at all; but to-day 
each one of us in America eats about a hun- 


dred ])uund> of sugar every vear, and the 
w’orld’s normal onljnil is some ,^5,000,000 tons 
It is really all a story of the sweet juice of 
one plant, the sugar cane. For centuries the 
only sugar extractors were the boys and girls 
who chewed its tough stems. But machines 
ami chemistry have changed the chewing (ff 
a sweet grass into one of the world's most 
important industries. This all began when 
coffee, tea, and chocolate became common 
drinks for everyday jx'oplc; and that was 
long after the day of the fashionable “coffee- 
houses’’ and ‘T'hocolate shops” of England 
and France in the eighteenth century. They 
were not much more than rich men’s clubs, 
but they made it plain to the world that 




CANE SUGAR 


something would certainly have to be found 
to sweeten coffee and chocolate. Then it was 
that the sugar cane came into its own. 

Since this tall grass was already well 
known, it was natural that Europeans should 




cut off a I the level of the ground, and ^11 the 
leaves are trimmed away. Since these leaves 
are left on the ground to enrich the soil, the\- 
become the cause of one of the greatest dan- 
gers to a sugar plantation. This is the danger 
of fire. 'Fhe leaves contain considerable 
Before modem ma- sugar, and as they dry 

chines were widely ^hev become almost as 
used this was the ' 

only method of sugar inilammable as kerosene 

making. It is used in i . nvitrh or ricr i- 
some remote places matcn or ciga 

even to-day. To the retie Stub can easily start 
left you see the prim- < i /- ' i 

itive mill in which the terrible tire, and on 

Mne te pressed; the many plantations the 

rel. Below is the old- helds are lighted and pa- 

fashioned way of troll(‘d at night to guard 
boiling down the ^ ° 

juice to crystallize it against just this danger, 
into sugar. ' h C n the 

tough, 

joint e (1 
s I e ni 



arn to it in their search for 
some kind of sweetener. It j 
had always been grown on 
a small sc'ale in India and 
in other regions near its tirst 
home in the forests of tro])ical 
Asia. There the natives had 
invented a way to squeeze out 
the juice under crude rollers 
operated by men and oxen; you 
may still see the contrivance at work 
in rural India and Brazil. From this juice a 
crude sort of sugar was made. But such ****' 
sugar was yellow and full of molasses; and 
since it could not be shipped, the making 
of it was, and still is, a local industry for 
simple trojjical i)eople. 

The Grass We Call Sugar Cane 

The plant we know as sugar cane is unlike 
most grasses in that it has a solid, almost 
woody stem. This grows to be from eight 
to fifteen feet high, and is crowned by a 
bunch of leaves that look very much like 
ordinary corn leaves. It grows naturally in 
hot, moist regions, and takes only about a 
year to develop. Then the tough stems are 


have been 
gathered, the\ 

by Aiuericsa Museuiu of Naiviral iiialory h'lulefl to 

the sugar mill, which is alwa\s near the fields, 
since the cut canes cannot be ke])t for long 
without spoiling, d'here is a machine for 
cutting the cane into small sections, each of 
which, if planted, will produce a new' cane 
within a year. Some of the canes arc cut 
in this w-ay and jjlanted, but most of them 
are put through the machines that will turn 
the sweet stem into sugar. 

The first machines are really only immense 
rollers that shred and then crush the cane 
with a pressure so terrific that it is s(|uee/ed 
to a f)ulp, knowm as “bagasse” (ba'gas') 
'Hiis great pressure squeezes out most of the 
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The tall, reedy stalks growing at the left of this culti- 
vator yield the juice from which sugar will be made. 

swfil juice, hut never uiu squeeze it all out. 
So bagasse still contains some sugar, in spite 
of (lu'mical treatment to 
remove it. In fact, the 
spent bagasse is so rich in " 

sugary juice lliat it will 
burn as hercely as a cane 
held. 'Fons of it were <mce 
burnetl under the boilers 
of the sugar mill, which 
had no other fuel. Now 
bagasse is also used as a 
cattle food and to make 
“paper board.” 

d'he s(iuee/ed-out juice 
of the cane is carried aw'ay 
from the cruslnas into im- 
mense tanks. It contauis 
many other things Ijesides 
sugar, and at this stage is 
really only a watery, 
sweet sa]). To remove the 
impurities it is treated 
with various chemicals, mostly lime, sulphur 
dioxide (di-6k'sid), and carbon dioxide, the 



The field shown here is in Flonda, where a certain 
amount of sugar cane is raised. 

effects of which are to clear the sugar juice of 
most of its impurities. But it still contains 
a great deal of water, and 
docs not look in the least 
like the sugar wc buy at 
the grocer’s. 

The easiest \Nay to get 
rid of the water is to boil 
it otT. But the sugary 
juice will not stand much 
heal ; it must not be raised 
above a temjK'rature that 
is far below the ordinary 
boiling point of such a 
juice. Yet the water has 
to be removed By ex- 
periment the chemists 
soon found that under a 
vacuum the juice could 
bo made to boil at a much 
lower temperature. So in 
all modern sugar factories 
there is a scries of high 
vacuum tanks all linked up into one big 
evaporating system, and thus the water is 


i»f Nftttiril lli«n«»ry 

Not all the sugar cane is used for making 
sugar. Some is saved for planting, which you 
see in the picture above. The cane that is to 
become a new crop the following year is cut 
by machine into short lengths, each of which 
grows into a Ull, slender reed. 


1 i.s 
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To make lump sugar the sirup is poured into flat molds ovens to be dried, and then are cut into small tablets 
and comes out in great ‘^plates” like those in the fore> in the machine shown above. A conveyor carries them 
ground above. These are stacked on racks, wheeled to to the tables where girls are packing them. 


boiled away without raising the juice to too 
high a temperature. 

After most of the water has iieen driven 
off there remains a substance which the 
sugar grinders call “mother liquid.” I'his 
is a rich, sirujiy Iluid, from vshich the 
“Mw” sugar, in the form of brown crystals, 
Will be derived. To make this mother liquid 
give up its crystals of sugar, it is whirled in 
heated drums revolving at such a tremendous 
speed that the crystals of “raw” sugar are 
forced out at one exit, while the residue, 
which is nearly pure molasses, goes out at 
another. 

The raw, or “brow'n,” sugar, as we call it, 
is then put up in bags for shijmient; and 
hundreds of shi[)s are needed to carr}^ it from 
the tro[)ics to the sugar refineries of the 
w'orld, where it still has many stages to go 
through before it becomes the ordinary white 
sugar w'e use on the table. 

VV'hen the raw' sugar arrives in a tem[)crate 
climate some molasses still clings to its crys- 
tals- that is why it is brown. So the whole 
mass of raw sugar is first thoroughly washed 
or dissolved in pure water, and then given 
another w'ashing in hot water and in certain 
chemicals in order to remove all its last 
impurities. 

There is then left a very clean white sirup. 
This is boiled and crystallized much as the 
raw sugar was crystallized. Hut the crystals 
are white and glistening by this lime, exactly 


as y()U will find them at the store, tluw are 
ver\ nearly one hundred per cent pure. Of 
course all this is done on an immense scale 
'riie tanks, jiumjis, diums, e\aporalors, and 
other machinery handle many tons of sugar 
e\erv day Sjiecial machines grind the cr\s- 
lals to make jiowdered sugar Others w ill till 
bags with sugar and sew them up or will 
mold the sugar into slabs, cut it in lumps, 
and pack ,inrl scmI it in boxes. A whole' 
army of bo\s chewing cane could not extract 
the sugar so fast as tlie machines do 

Very little sugar cane is grown in the 
United Stales Louisiana and Florida IcmcI 
in raising it, but their c ro]) is far interior 
to the crops of C'uba, Java, Hawaii, and 
Inriia Idiose four countries have the* neces- 
sary hot, moist climate, the right kind of 
soil, and chea[> labor. C'onsequently they 
produce nearly all of the world’s sup[)ly of 
cane sugar. 

In a good many countries, esjiccially in 
Central Furope, sugar is made from beets 
also. Of its manufacture we have told you 
in another artic le, d'his [product amounts to 
a third of the total amount of sugar produced 
in a year. Furthermore, as time goes by 
more and more farmers are turning to the 
growing of sugar beets. 

And yet, in s])ite of all this sugar that you 
have at your disposal, if you ever go to the 
tropics you must try extracting sugar from 
the cane itself in the old, old way. 




The STORY of CEREALS 


Reading LJnit 
No. 5 


WHY ARK SOMK OF THE CRAINS 
“CERKAI.S”? 


\otr: For basic ia formation F or stat istical and current fai ts , 

not found on this page, consult consult the Richards Year Book 
the general Index, Wd. i fi. Index. 


! nt ere sting B'acts E xplained 


The cereal plants. 9 1 iH-ig 
'rhe food value of oats, g-iig 
How Kurope ^ot the oat [ilant, 
9 I I g 

l^scs of r\'(*, 9 I I g 


Harley, an old friend of mankincl, 
9120 

Buckwheat. 9-120 
Millet and M)r^hum, 9 120 


E kings to Ei 

hat [jkiuts are known as ce- 

reals 

Plow iin[)ortant are oats? 

M’hy is r\’e bread common in 

Northern Pairope? 

Picture 

How has the threshin*^ machine 
hel|>ed the farmer^* g riS 

How can you tell the differtaice 
l)etween the oat and barlev ? 

9 I 1 u 

R elated 

What are grasses like? 2-177, 

T So 

Who was the Creek "oddess of 
fertility? 14 407-8 
How much destruction t<i our cc- 


dnk A bout 

W hat important uses has buck- 
wheat ? 

W hy has man chosen wheat, oats, 
rye, and barley to cultivate? 

Hunt 

What cereal has hundreds of 
tirains bunched t<iizelher? 9 
I 20 

W’hat cereal may be used as bird 
seed? g i'>o 

aterial 

real crops occurs each year be- 
cause of plant diseases? 2 -140 

What is meant by a grain ele- 
vator? 9 236 


eis u re^ti tn e A cti vi ties 


F^RCJKC’T NO. 1 ; Learn to pre- 
pare a dish of “rolled oats,’' 9 
119. 

LROJKt'r NO. 2: If possible, 

S u tn fnary 

Man’s life to-day depends on 
grasses, whose seeds keep him 
and his domestic animals alive. 
(Pats, rye, barley, and millet are 


pay a visit at harvest time to a 
farm which grows rye, oats, c^r 
other cereals. 

State ffient 

turned into live stock so that we 
may have meat. Rye is used in 
breadmaking, and as food for 
cattle. 
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rhoto by Int*- r Cu. 

With a fine roar of its engine and an air of efficient 
haste, the threshing machine brings the grain harvest 
to a close. In a cloud of dust the men ply the intelli- 
gent monster with stalks of ripened grain, and get in 
return the kernels and the straw, while the “chaff” — 
or fine waste that comes away when the little grains 
are freed of their protecting sheaths — is blown like 


dust before the wind. How many aching arms and 
backs are saved by this invention and how much 
time ! In days gone by, the oats that are being threshed 
in the picture would have been beaten by hand with a 
flail to loosen the kernels; and then the grams would 
have been shaken by hand in a kind of sieve, to 
“winnow” them of the chaff. 


WHY ARE SOME of the GRAINS “CEREALS’\> 

Which Are the Best of Them, and What Are All the Things 

They Are Good For? 


IS hard for us to realize that if it 
Is 1 I grasses, man could 

I 1 not exist on the earth. But if you 

have read our story of those humble plants, 
and our accounts of some of the most valu- 
able of them — of wheat and corn and rice — 
you will know that they give us our most 
important foods. These are known as the 
cereals (se'rc-il), and they all bear their seed 
in the form of a grain. They differ from the 
fine green grass that covers our lawns with 
velvet in that they must be sown every year, 
whereas our lawn grass .si)rings up from the 
roots, which live over the winter. 

You remember the story of Ceres (se'rez), 
the Roman goddess of grain and of the 
harvest — how her daughter Proserpina fpr6- 
sdr'pl-na) was kidnaped by gloomy Pluto 
(pl6o't6), god of the realm of the dead, and 
carried away to the lower world to be his 
bride; and how the grief-stricken mother 
searched for her everywhere, neglecting 


meanwhile her great duties, so that harvests 
failed and famine covered the (‘arlh. Of 
course something had to be done to restore 
the fainting land; so, as one vtTsion of the 
talc goes, Jupiter, king of the gods, learning 
what Pluto had done, persuaded him to gi\e 
up the bride for a part of every year, that 
she might come back to her mother and the 
earth be fruitful again. And that is why 
we have winter and summer- the growing 
season, and the icy cold, when all the green 
things die because Ceres is sj)ending all her 
time mourning for her daughter. And that 
is why we call the useful grains after (he 
goddess who once was thought to preside 
over the’r growth. 

Wc are so used to thinking of wheat and 
corn and rice as being the imj)ortant grains, 
because they arc eaten by man, that it is a 
surprise to learn how certain others are raised 
in very large quantities, and form an im- 
portant part of the farmer’s crop because he 
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uses them to feed his cattle. Without them 
we sllould not have our juicy beefsteaks and 
savory bacon. These other cereals are oats, 
rye, and barley, all well-known in the Tem- 
perate Zone; and millet and buckwheat, the 
last not really a erass , ^ 

. . if ” ” I 

but usually included in 
the cereals because it 
bears a grain. 

Tile stur<ly grain 
that comes to the 
breakfast taiile in the 
shape of “rolled oats/’ 
is richer in food mate- 
rial than any other 
cereal, and wliereviT it 
is a stajile di(‘t- as in 
Scotland, for instance 
(lie people are strong 
and lu'allhy. lUit it 
cannot be ground into 
a l1our that is suila])le 
for bri*ad, and the* meal 
into whii'h it is ground, 
in other countries than 
the L'nited States, can | 

hardlv be used for. ^**7' 

. cuUurp. <Mif .4 ( unatlH 

nuith cxtcpl lo make Nature took just as 
porridge or small oat- much pains in 
1 t- *4 • making the hum- 

cakes. So it IS nc‘V'C‘r tic grain as she 


(‘aleii so widely as did in making the 
most magnificent 
wheat Hour. elm tree or the 


wheal Hour. elm tree or the 

ilieiT 

’ Above IS the dainty 

are nearl)' as man)’ oat stalk, and to 

bu'.hfls of oats Known which^^sVften‘s«n 


the right is barley, 
which is often seen 


as there are ot wheal or m art because rf 
. I . , 11 its delicate grace, 

corn, for beMde.s all 

that ar-e used for human food, they make an 
c.xccllent food for animal.s, and their ^traw' 
can be turned into a coarse jiaper. rhe world 
uses several billion bushels of oats a year; of 
this the Tnited Stales, Russia, Germany, 
Canada, and ]‘'iancc rai.se the most. 

We do not really know* where this cereal 
came from. It was never eaten in liible 
times, nor by the Greeks or Romans. The 
pcc)})le who lived in the Swiss lake dwellings 
so many thousands of years ago knew" about 
it. So we suspect that it came into use in 
Central Europe, where many varieties of it 
grow wild. It may have been brought there 
from Russia or Western Asia at a time when 


other crops had failed. There are a number 
of w'ild oats grcjwing in America, all of them 
serious weed pests, but the oats we grow for 
food w'erc brought over by the colonists- 
and strangely enough, the oats grown in the 
soutlu-rn j)art <d this continent came 
I from a variety that grows wdld in 
’ Southern Europe and Northern 
Africa. There are a great many 
kinds (;f cultivated oats, iind there 
is a consideralde dilTercnce in 
way they bear their grains; l)ut all 
of Ihc'ni are hardy and may be 
planted early without fear of late 
frosts. That is one of the tilings 
that makes the oat so valuable in 
northern climates. 

Rye is a close relative of wheat, 
and like whi^al is used for making 
flour. but unlike 
wheat, it will grow on 
very poor soil and in a 
very cold climate. So 
it is used for making 
bread in the countries 
of Northern Eurc')pe, 
and in many other 
I>laces it is used for 
fodder for cattle or in 
making certain kinds 
of alcoholic liquors, 
because it is taller than 
w heat and has a coarser 
stem, its straw is of 
value for making hats: 
it is also used in the 
manufacture of paper. 

Most of the world’s supply of rye is grown 
in Europe or in North ^Vmerica, with Russia 
producing more than half of it. and Germany 
coming second. Our own crop amounts to 
tens of millions oi busheK a year. 

Like oats, rye is something of a newcomer 
in the world’s family of cereals. None of the 
older ]>eoples knew’ it, but it has been grown 
in Central and Northern Europe for a long 
time. 1 1 is thought to have originated around 
the Caspian and black seas. 

If rye and oats are comparatively a new 
discovery of the human race, barley is one 
of our oldest friends. It was one of the first 
cereals knowm to man, and was grown by 
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tlie early Egy])tians, the Hebrews, and the 
'Chinese. Its first home was probably in 
Western Asia, but it was so hardy that it 
spread almost wherever men were found , and 
nowadays it has a wider range than any 
other cereal. From Iceland, Alaska, and 
Northern Russia to Egypt and India this 
age-old grain is raised, and to-day there are 
a number of different varieties of it in com- 
mon use. 

But it is not so much employed for food 
as it used to be. Its flour is not suited to 
making bread, and cattle cannot eat it for 
fodder because of its bristles, though the 
grains may be ground and fed to them along 
vith other ground grains. Its principal use 
lo-day is for the making of malt . In the 
United States it is of great importance 
among our cereals; but Russia exceeds us in 
production. She grows nearly a third of the 
crop that the world uses every >'ear. 

To those of us who live in the United 
States, buckwheat suggests just one thing - 
the buckwheat cakes that make such an ap- 
pei*/.ing breakfast, liut the curious, three- 
sided grain is also used for feeding stock and 
[)oultry, and the fragrant flowers arc always 
buzzing with a thousand bees that come to 
gather their honey. A field of buckwheat 
must be sowm late in the spring, for the 
plant — an Asiatic member of the dock family, 
and related to smartweeds and knot weeds - 
is sensitive to cold. The crop is so accom- 
modating — it will grow on such poor soil and 
is so lusty in killing weeds — that, like rye and 
oats, it is often grown and plowed under 
when land needs enrichment. In England 
it is grown for the pheasants, w'ho love to 
feed on its seeds. In mild climates tw'o crops 
of buckwheat may be raised in one season, 


for it matures quickly. The United States 
grows millions of bushels of it a year, and it 
is produced in Central Europe and in AWiii 
as well. There it is used rather extensively 
for food, though it is fairly low in food 
value. 

To say just what millet is, i.s not very easy. 
It is a name given to many different kinds 
of grasses, the seeds of which furnish food 
for a third of the earth's population. In 
England and the llnited States these grasses 
are used mostly as forage, d’here is broom- 
corn millet, foxtail millet, pearl millet, cat- 
tail millet, black millet; Japanese, Chinese, 
Indian, Egyptian, and African millets; kalir 
corn, guinea corn, milo nuii/e, feterita, and 
durra, which is cultivated almost everywhere 
in Africa and is the most important cereal 
there. The United States Dcjxirtment of 
Agriculture grou{)s the varieties of millet 
raised in this country under sorghums, ami 
explains that kafir corn, milo maize, feterita, 
and durra are included. 

Some kinds of millet are only three feet 
high, others grow as high as sixteen feet. 
Some come up from the roots year after year; 
others are annuals, like most of imr cereaU. 
Some prt)diKe five times as miKh grain to 
rile acre as wheat, and may be ground into 
a flour that makes excellent bread when 
mixed with wheal flour. Many of them 
make line cattle forlder, and in this country 
one variety fields a riWeclish juice that is 
nuinufaclurerl into molasses. In ]•' ranee the 
same kind is u.sed in manufac turing alcohol. 
In India many millions of ac res of land are 
sown to a millet known as jowari. In the 
United Stales the various “sorghums” (seV'- 
gum) cover several million acres, and bring 
the farmers a handsome sum every year. 


This pretty stslk be- 
longs to the all-em- 
bracing millet family, 
the different varieties 
of which grow all over 
the world. 



Photo by L' S Dopt of Agriculture 


Millet serves many 
different purposes. 
Some varieties make 
bread; others can be 
used in soup; still 
others make excel- 
lent bird seedl 
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The STORY oj MAPLE SUGAR 


Reading Unit 
No. 6 


IN THE CEO HAYS OF “SUGARING OFF” 


\ofr. Far basic information 
not jonnfi on this pa^(\ < on^nlt 
the ffcnrral Index, \'ol. /j. 

I nterestinj^ 

'‘Sii^ann^ off" camps, 9-122 
When maple su.^ar is collected 9- 
T 2 2 

How maple su^ar used to he ob- 
tained, 9 122-24 

'Fhinj^s to 

Wh\' are tubes put into ma[)le 
t rc‘es 

How loniz the maple sutrai sea- 
son 

W hy must ma|)Ie sap be boilecl 
rlown to a thick sirup** 

What is the cliief use of maple 

Picture 

How much maj^le su^^ar is matle 
in l^airope each year? 9 122 
Wh\' is a maple tree tapped on 

H elated 

How does the maple tree make 
su^ar? 2 

H ow does tlie maple tret‘ use the 
sugar it makes? 2-237 
How do we get sugar from sugar 

/> ei surest i me 

r>RC)Ji:c'T NO. i: To make 
maple sugar candy, follow direc- 
tions on page 14-85. 

Sum mory 

^Taple sugar comes from the 
sugar ma[ile. Karly in the spring, 
when the snow is yet on the 
ground, the trees are tappeil and 
the sweet sap flows, drop by drop, 
through the sj-wuit and into a 


For statistic at and current facts, 
consult the Richards Year Rook 
Index. 

Facts F xplained 

Why a piece of pork w’as hung 
over bf)iling maple sugar, 9- 
124 

Ih iv\ maj>le sugar is made lodax’. 
9 124 

I'hink A bout 

sugar a'- we use it toda\ ? 

Wh\ has maple sugar [production 
fahen off'*^ 

W’licre dots most of our maple 
sugar come from? 

W hy do we use more cane sugar 
than maple sugar? 

Hunt 

the sunniest side? 9 123 
Why are sleds used by the work- 
ers^ 9 123 

!M aterial 

cane? 9 114-16 
How do we get sugar friPin sugar 
beets? 9 120-27 
Him’ do substances eva[^rate^ 

I 405-H 

A ctivities 

T^RCJJMC'r NO. 2 ; You can earn 
some extra money by making 
candy. See 14-87. 

Sttite merit 

bucket. The sap is thin, and 
workers must boil dowai or evap- 
orate it until a rich sirup forms. 
This is bottled and sent all over 
the world or. boiled till it sugars, 
is used to make candv. 
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Photii L> ( .ui.i lino K> 

Maple S'rupand maple sugar arc made only in America. years the snow is still on the ground when the sap be- 
lt you ask a European whether he likes maple candy, gins to run. Then men use skis to gather the sap and 
he will say that he has never tasted any. In some may pause for a delightful dip into the sap pail. 

In the OLD DAYS of “SUGARING OFF” 

A Tale of the Gay Times That Peoples Used to Have When the 
Sap Was Running in the Sugar Maples 


RE you ever tempted to wouder how 
people had any fun a hundred years 
ago, w'hen there were no radios, no 
automobiles, no baseball, and no ^‘movies''.'" 
Jf sometime you should find yourself in that 
self-satisfied frame of mind, in which every 
thing outside your own time and country 
seems very dull and tiresome, just stop a 
moment and remember the old-time ‘‘sugar- 
ing off.” 'Phere probably is no fun w'e know 
today that brings more real joy than did 
those gay evenings when everyone in the 
village went out to the forest on a night in 
early spring, to sample the handiwork of 
the crew who had been wairking day «'ind 
night in the sugar camp, d'he place w^as 
still and beautiful and mysterious. A huge 
fire cast flickering shadows on the snow that 
still lay on the ground, and in the rosy light 
everyone looked ha[)py. And to ]>eople 
whose chief bonbons WTre a little “rock 
candy” and a few hard round “perppermint 
drops,” the hot sugar was a rare treat. 

The camp had been busy for a long time - 


ever since the day in late February or early 
Mjirch when some impatient little boy had 
stuck his knife into a maple tree and watched 
the sw’eet sap come oo/.ing out. He liad 
licked it greedily and then had run off liome 
to .shout the thrilling news. At once the 
grown-up members of the family had begun 
bustling about, gidting out the kettles and 
buckets and the rest of the campers’ outfit; 
and the men had set off into the silent woods 
to spend from three to six weeks boiling down 
the sap. 

They had bored little holes, some two 
inches long and half an inch acro.ss, into the 
trees about three feet above the ground. 
And in each of these holes, which always 
slanted upward a little, they had inserted a 
short tube, or “spile,” and had hung a bucket 
beneath it to catch the drip of the .sap. 
Sometimes a large tree would be tapped in 
two places. 

By the time all the trees in the wood harl 
been ta])ped, the first buckets were ready to 
be emptied; and then the boiling began. 
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If you live where sugar 
maples grow why not try 
making some sirup or 
sugar? Here is an idea 
for an Easter present. 
Drain an ordinary egg 
through two little holes at 
either end, and fill the 
shell with sirup which has 
reached the sugaring stage. 
It will harden -and your 
friend will wonder how you 
ever got maple sugar in- 
side an egg! 




The man above is drilling a hole into 
a sugar maple. First he carefully 
brushed the side of the tree with a 
stiff broom So ihai iir- loose bark or 
dirt would fall into the pail. 


It IS best to tap a maple on the side 
of the tree which is least shaded, 
because the warmth of the sun aids 
the flow of the sap. Above is the 
pail which has been hung to catch 
the drip. 
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When the pail is full 
it is emptied and hung 
up again on the tree. 
All the sap is gathered 
together in huge cans 
and carried by sledge, 
if there is still snow 
on the ground, to the 
rustic camp you see 
below. There it is 
sugared off. 
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MAPLE SUGAR 


Over the great o])Cii lire huge iron kettles 
were hung, and into them went tlic sap, from 
fifteen to twenty-five gallons of it from every 
large tree in the course of a season. The 
work often lasted far into the nighty for 
though the sap stopped running in the early 
afternoon, it usually had to be boiled before 
the next day's yield came in; and to keep 
the kettles from bubbling over took constant 
watching. A piece of pork was usually hung 
over the boiling siru]), and whenever danger 
threatened, it was lowered into the i)ot. 

After a long day of fetching and stirring 
and pouring, the men were glad enough to 
turn into their beds of balsam boughs in the 
little shack and go to sleep the hoot of 
the owl or the distant bark of the fox. 

A Modern Sugar Camp 

Nowadays tlie thing is managed much 
more effectively and less colorfully. Large 
barrels or tanks arc drawn on sleds from 
tree to tree by horses or oxen, and when the 
sap has been collected it is cmi)tied into 
sh dlow pans set over an inclosed lire[)lace. 
TJiese pans, which are t^\() or three feet wide 
and twice as long, sIojk* just a little toward 
one side and are divided lengthwise by par- 
titions which arc open at alternate ends. So 
the sap, which enters at one corner, llows 
slowly along the length of the lir.^t comjiart- 
ment, around the end of the first |)artition, 
then back along the second compartment, 
and around the end of the second partition 
into the third compartment. 

By the time it reaches the outlet in the 
corner of the tank diagonally opposite to 
the corner where it came in, it has been 
boiled down to a sirup. If the fire is very 
hot, a good deal of sap can be let in at a 
time, for it will boil away fast. If the fire 
is low, the sap must run through the pan 
Uiore slowly in order for it to be boiled 


down enough in the course of its jo\^rncy 
l)ack and forth through the ])an. 

When the sirup comes out of the pan at 
last, it is thick enough not to spoil easily. 
Then it is [)ut into cans and sealed for ship- 
ment. Jf it is to be made into sugar, it is 
boiled down until it is quite thick and is 
poured into moulds, where it hardens. 
'Fhrough the whole of the process everything 
is kept s])otlcssly clean, and the greatest care 
is taken to keep the precious sirup free from 
bits of twig and bark. 

In the good old days many a farmer in 
the Lnited States and Canada relied on his 
sugar maples to give him his year’s suppl\ 
of sugar. In iS()o, more than 40,000,000 
pounds of majde sugar \\eri‘ made in the 
Tnited Stal(*s Hut nou use the delicate 
sirii]) of the nuiple m.iinly for [viiu.ikes and 
wallles, and ri^ly on (he sugar lane to give 
us other s\\etit*ners So in i()2o the louiUry 
produced only 10,000,000 pounds of mai)le 
sugar, but mort* than ^,soo.ooc'> gallons of 
siruj) Iwiie the amount j>rodiiced in iSoo 
']’()( hiy maple sirup comes fr»>m .ill the slates 
between Maine and Minnesota and as fai 
south as Virginia and Kentiick\ , but Vi^r 
moiil j)ro(lii(‘es the most, with New \’ork a 
close second In a good year millions of 
trees are lapped and yield many millions of 
pounils ol siruj) and sugar, ('anad.i’s out- 
[)Ul is greater still, with (Kiebec leading 

Nevertheless, tlu‘ oulj)Ut of maj)le siruj) 
w'ould seem to be dwindling — and that, on 
the whole, is a pity. For not only is it a 
delicious sweet for everyone, but the black 
maple and the sugar maple, from which it 
comes, arc among the most beautiful trees 
in our forests. I'all, stalely, graceful, with 
handsome, shapely leaves, the ma])le m)L 
only gives us her beautiful wood and her 
.sap, but in autumn she dons a garb as gor- 
geous as any other on field or hill. 




The STORY of BEET SUGAR 


Reading Unit 
No. 7 


HOW WH (jHT sugar from beets 


/*>>;* /?(7S/( ifiUyt'7ii(ition 

not jontul 0)1 this pa^*\ t n^i^ult 
thr g^rncral huirx, \'nl. /j. 


For statistical and current jactSy 
consult the Richards Year Book 
In fit V. 


I nterestin^i tracts li x plained 


How cows flisc'o\'ert-(l a nfw 
source of su^^ar. 9 -120 
How plant hreeclers iniproxerl the 
sui^ar [)eet, 9 126 
How sLijjjar heels prolonged the 
Fir'll W'orM War, 9 i2() 


I he amount of beet siipjar pro- 
duced. 9 126-27 

J'iie j^rowin^ and hantllin^ f)f 
sut^ar beets. 9 127 

Kxtraclin^ and purif\in$r beet 
simar, 9 127 


I'hiniis to 

How difl ualchfid farmtMs dis- 
co\ (*r a nt*w snurte of food-' 

How do plant bre(*ders int rtxise 
th(‘ world's food supply*'" 

What (Mial)l(*d the (iermans to 
continue World W’ar I? 

'To what extent is su;.:ar frt>m 

Picture 

W'h\ is it unwise to handle siiijar 
beets rotmliK ? g 1 2() 


Phink About 

i)eets a ri\al of cane sugar? 
How tioes the sugar beet differ 
trom red beets? 

HiAv is the ^ucoar extracted from 
^tigar beet'-'" 

Wh\ is it an advantage to our 
tounlrx to raise sugar beets? 

1 1 unt 

W'hv are beet -sugar factories near 
the plantaiit)ns? 9 12O 


R chit ed 

What plants provide the world 
witli sugar? 9 113, iit), 123 
W’hy is sugar important in <nir 
diet'' 2 40 

Where floes a beet [)lant get its 
materials for sugar making? 
2-40 

S u fu tnary 

We get sugar, not only from 
sugar cane, but from sugar beets 
as well. There is no difference 
between the sugars derived from 
tliese plants except that beet 
sugar is vxdiite. Factories are 
built near the plantations because 


yi at erial 

How does the body use sugars? 
2 3()2 

How are plants improved? 2 
226- :;3 

What was the work of Luther 
Burbank? 13-416-17 


Statement 

slight injuries cause the root to 
bleed. The beets are sliced into 
shreds and the sugary water evap- 
orated. The sugar is then re- 
fined and packagefl. The remain- 
ing beet pulp makes excellent 
feed for cattle. 




BEET SUGAR 



HOW WE GET SUGAR from BEETS 

What Happened When Silesian Cows Found a New Sugar Supply, 
and How a War Persuaded Men to Use It 


USr before the American Revolution 
the farmers of Silesia noticed that 
their co\^s were \cry fond of eating 
the leaves of a coarse biennial herb. 1'he 
farmers already knew it as a kind of beet, 
but now they began to grow it almost en- 
tirely as forage. 

Then its thickened root, longer than a beet 
and white instead of red, was found to be so 
much sweeter than the leaves that (attle ate 
it with relish and fattened on it. Some years 
later the plant breeders took notice of this 
“white beet” and began to see \\hat they 
could do with it. 

One of the most famous of the j)lant wiz- 
ards was Vilmorin fvCTmo'raX'j, a French- 
man. When he began work (m tin* white 
beet it contained only about 5% of sugar, 
and the root was not much larger than the 
common red b(‘et of our markets. Jn a few 
years of careful breeding he mcjre than 
doubled the size of the root, and, what was 
still more important, lie increased the sugar 
content to nearly 20%. So much sugar is 
rarely found in beets to-day, for some of 
Vilmorin’s plants cannot be grown commer- 
cially. But this clever PTenchman did de- 
velop a variety that regularly produces 16% 
of sugar, which is slightly above the sugar 
content of the sugar cane. 


All this wa.s ('omplelod before jSC) 0, when 
Vilmorin dK*fl, but growing sugar IxvK a'^ a 
.‘=iource t)f sugar did not get mui h of a -.lar' 
until a good man\ xeai*'-' later dodax soim 
10,000,000 tons of sugar a y(‘ar Lonu liom 
sugar beet'', which furnish a third ot the 
>ugar the world usc'^ 

During World War 1 (iermain' was cut 
off from all su|)plies of cane sugar, wdiith can 
bo raised only in the 'Tropic*'. Iha- popula- 
tion would ha\e >lar\c‘d ha sugar if the 
(ierman> had not been one of the first na- 
tions to u>e Vilmorin\ imj>roved sugar beet. 
C'entral Furope still jiroduces most of the 
beet sugar in the w'orld, and that fact ex- 
plains why (iermany was able to go on 
fighting for four years. She might have been 
furred to stop much earlier without it, for no 
modern i)o|)ulation can get along if it has 
no sugar. We have come to rely on sugar to 
give us much of the energy that early man 
got from eating the various grains. But more 
than that, w^e are dependent upon it to make 
much of our food ai)j)etizing, and to hel]) us 
save our valuable fruit crop by preserving it. 
Long before World Wdir I a number of coun- 
tries had begun to grow sugar beets, and to- 
day the vorkTs crop has reached sizable 
proportions, with Russia, (iermany, and the 
United States producing heavily. 
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BEET SUGAR 
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plant can be grown only in temperate 
regi(Sns, since it is a biennial. I'he first year 
it simply makes a rosette of coarse, hairy 
leaves, which live over the winter under the 
snow. 'The second season its roots swell, and 
reach their highest sugar content towarrl 
harvest time, when they are ready for the 
lx‘et-sugar factory. 

Colorado and (California are the chief 
slates to grow sugar beets, but Mrintana, 
Idaho, Nebraska, Michigan, I’tah, W’vo- 
ming, and Ohio are important, ddieir fields 
cover hundreds of thousands of acre's. Be- 
cause the root blec'ds almost as easily as 
the g.u'den bc'et’s does, it cannot be sinj)ped 
very far, and must be, handlcsl with the 
greatest care And it is for this rc'ason 
that beet-sugar factories must be lu'ar the 
fields 

'Fhe roots when harvested look like large 
while turnii):', i'lic h'af tops are wremhc'd 
ofT some distance* fi'om the* loj) of the root to 
prevent blec'ding, and the roots are then 
carted to the factory, usually by motor, .since 
the extra handling needed to load them on 
and off freight cars mighi start them blec'd- 
ing. 'J'his may not seem very important to 
us, but as a matter of fac't the modern sugar 
bc'et is so full of sugar that fermentation from 
bleeding roots may ruin a whole truck load 
over night. 

Once thc'v rc'ach the factory the beets are 
cut into tlnn, shivddy slicc-s called “cossettes'" 
(kb-set') and [)ul into “clifTusers.’’ 'I'hese are 
metal containers holding from live hundred 
to twenty-live hundrc'd gallons, dej)ending 
on the si/c cd the factory. At the top and 
bottom of each difTuser tank is a trafxloor. 

When the difTuser tanks are tilk'd with 
slices of beets, w'arm w’ateris forced in at the 
top of tank No. i, down through the mixture, 
and out at the bottom. T he tanks are all 
connected by pijies; so when the sugary w'ater 


comes out of the bottom of tank No. i, it is 
forced in at the top of tank No. 2, and then 
on into tank No. In this way it is pas.sed 
through at least ten diffuser tanks. 

While this is going on, the trajxloors at 
the toj) i){ the tanks are con.stantly opening 
to admit fresh slices of the root, while the 
S{)ent slices are steadily released from the 
tra[)door at the bottom. By this autcjmatic 
device w^arm w'ater is constantly l>eing forc'ed 
through fresh slices of beet roots, and makes 
a continuous stream from difTuser tank No. i 
to the last tank. Sometimes there may be 
as many as fourteen tanks, but the usual 
battery is made up of ten diffuser tanks to a 
series. 

By the time the w'ater reaches the outlet 
it has dis‘-4)lvvd out practically all the sugar- - 
but not quite all of it The s}>ent slices still 
contain some sugar, as well as other valuable 
food materials. So th(*y are j)res.sed into 
cako'^ or sokl in bulk as cattle feed. 

Of course the really valuable thing derived 
from this process is the stream of sugar-laden 
warm water. This is pum[)ed into tanks in 
which is ])ut a small amount of lime, which 
takes out some of the im})iirities. Heat at 
about 2,800° l'\ isa]>plied ta^lhe liquid, which 
is not yet allowed to crvstalli/e into raw- 
sugar. Chemists test it and remove still 
other im[)urities, such as lime, various gases, 
and excess carbon. Then it is finally ready 
to be crystallized out as ‘Taw” sugar. 

Raw- sugcr contains from 04% to Q8%pure 
sugar, l.)ul it is not in the form of white, shin- 
ing crystals, such as one buys at the grocerv. 
It still has to be refined. Beet sugar is refined 
in the same way as cane sugar, a {>roccss that 
we have described in our article on cane 
sugar. Refined beet sugar and cane sugar 
are chemically the same. They look exactly 
alike, are of ecjual sweetness, and both are 
from 00 to 99.9% i)ure sugar. 




The STORY of COFFEE 


Reading tJnit 
No. 8 


BROWN SEEDS FOR EVERY BREAKFAST 


Xotr: For basic in format ion 

not joiind on this pa{^t\ consnit 

the general Index, \’oL 75 . 

Interestifig F 

Coffee has lon^ been known to 
man, g i2g 

Old Kn^lisli coffeehouses, 9-129“ 

,50 

Brazil, a famous grower of coffee, 

9 

The coffee plant and its berries, 

T hi tigs to 

How did coffee iniluence the po- 
litical and literary hi.story of 
Enj^land? 

W'here is most of the world’s 
coffee ^rown to-day? 

From what part of the coffee 
plant do the coffee lieans 


For statist ieal and cnrrrnt fat ts, 
consult the Richards ]’car B<fok 
Index, 

’acts Is X pi a i n e il 
9 l 

'The how and wh\' of roasted 
coffee, 9 1/12 

W hy coffee keeps us awake, 9 
How >^ood coffee is prc*j>:ired, 9 - 

Fhink A boat 
c<»me 

TIt)w is L^ood ( offee llax oi made 
certain by tlie whohsaleis of 
coffee' ? 

W’hy is Loffi*«‘ L«il]('d a stimulant-* 
Has coffee done more uood or 
harm in the world? 


Picture Hunt 


W'hat is a better breakfast firink 
for boys and K^rls than cc^ffec? 
9-129 

On what kind of plant do coffee 
beans grow'? 9 130 

H elated 

H(iW are coffee beans handled in 
Brazil? 5 514 

Hov\' has coffee affected revolu- 
tions in C entral America? 7 - 
4O 

WTo was John Dryden? 13-1 73- 


' How is ('olombian toffen* s]ii[)pc*d 
from the' jilantation? 9 1^1 

W hat part of tlie coffee do most 
people never see? 9 i^r 

IM aterial 
74 

Besides the coffee tree, what other 
tree is trimmed back to keep 
it short ? 9135 

What plant is used to make a 
coffee substitute? g-igS 


A e is ureAi m e 

PROJECT XO. i; Learn how to 
jjrepare good coffee, 9-1^2. 

PROJEC T XO. 2: V isit a bo- 


A ctivities 

tanical garden to study the coffee 
tree. 


S N m ntary 

Coffee is a drink used the world 
over. Its stimulating effect is due 
to the caffeine in the coffee bean. 
Coffee plants are gr»)wn in the 


Statement 

tropics, anil their red berries 
picked. These are dried and the 
beans removed. The beans are 
roasted and freshly ground for use. 
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COFFEE 



BROWN SEEDS for EVERY BREAKFAST 

How Our Steaming Coffee Comes to Us from Hot Lands Far 
Away, and What Happens to It on the Trip 


OST Americans would have a hard 
lime at l)reakfast without cofTee. If 
they can only hear the merry rat-a-tat 
of the ])ertolator, it makes lairl}' little differ- 
ence to them what else the breakfast table 
may hold. In a year, wc drink nearly twelve 
pounds of coffee a])iece, more tlian twelve 
times as much as the Ilritish do, for instance. 

Hut before the seventeenth century our 
ancestors in Europe di<l not know about 
coffee at all, though it had long been drunk 
with delight in Abyssinia and Arabia. Just 
how long coffee had been known in those 
lands wc cannot tell, but it must have been 
hundreds of years. There are many legends 
of how men first discovered it. One legend 
tells of a group of Christian priests who tied 
from persecution, about 300 a.d., into the 
wilds of Abyssinia. 'Fhcy had a small llock 
of sheep and goats which they hcrdevl on the 
Jiillsidcs, and one night the young priest who 
was tending the animals ran to the prior in 
great excitement, crying that the herd was 
bewitched. For with his own eyes he had 
seen them, at dead of night, romping wildly 
about the pasture. So the other priests went 


out to see for themselves, and di.scovered 
that the herd had been devouring the leaves 
of the wild coffee bushes. The prior ate some 
of the coffee berries; and that night he could 
not sleep! 

If this is really the way men learned that 
coffee is a pleasant stimulant — that it ^^ill 
make one who drinks it feel more livch’ -- 
there ib still a great deal of mystery as to how 
men found out that the right way to make it 
is to roast and grind the seeds in the berries 
and make a drink out of them. But at least 
by the fifteenth century, if not long before, 
men had found out that, too. In Arabia 
there was as much difference of opinion 
about drinking it as there has been in 
America about wine. Many ^lohammedans 
used to keej^ awake with it during long re- 
ligious rites, while others said that this was 
wrong and preached against the use of it. 
But the drinking of it .spread, and coffee 
became the favorite drink in Arabia, just as 
tea is in China. 

During the seventeenth century the Euro- 
peans caught the habit. Coffeehouses began 
to spring up here and there, where one might 

V 
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Against a background of giant-leaved banana plants Loiombia is picking bright red berries. They grow on 

which will give him much of his food- this native of the coffee trees you see in the foreground 


go and sip the strange Eastern drink and 
chat. The first cofTeehousc in England was 
o^Knicd in 1652, and during the gay and 
witty days of Charles IT, of William an<I 
jMary, and of Quecnc Anne, the J.ondon 
colTeehouses were the favorite meeting places 
of poets and politicians, of go.ssipers and uits. 
Should you not like to have seen I he pix-t 
Dryden in his special chair by the lire at 
Will’s Coffeehouse, or chatted of gallantry 
at White’s, or learned the latest news from 
France at the St. James? The king frownccl 
a little on the coffeehouses, because he was 
afraid that so many wits with the warm brew 
in them might have dangerous ideas. But 
England, and all Euroj)e, and then America, 
continued to take coffee. 

When Coffee Came to America 

Meanwhile the growing of coffee had 
spread beyond its native Arabia. Until 
about 1700 Euroi>e drank only Arabian, or 


^Io('ha (jno'kd) coffee, still fariious for it-^ 
delicious ikivur. Bui then coffi'c beg.in lo 
be grown in Ja\a th('n in C(a Ion iluai i 1 
Jamaica fmall}’ In a good many f)hH cs in 
the Xew World. The major part of all the 
coffee in the world ; >-(lay is grown in Brazil. 
There the state of Sao Ikiulo, the gieat 
coffee-growing region of Jira/il, lias man\' 
thousands of sejiarate ])lantations, or “fa- 
zendas.” C.'oloml.iia, eoming ru'xl to lira/il, 
grows a tine mild ( olTee. 

A Glimpse at a Coffee Orchard 

Coffee grows only in tropical or semi- 
tropical lands, and likes best a well-watered 
hillside between a thousand and four thou- 
sand feet above the sea. d'he coffee plant is 
a small evergreen tree that grows ten to 
twenty feet high if it is let alone — thougii 
coffee planters usually cut it back so that 
the pickers can reach the berries more easily. 
Its leaves are long and smooth and shiny, 
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COFFEE 


But before they will give off that enticing 
aroma, or taste like anything worth drinking 
at all, the green beans must be roasted to a 
golden brown. This has to be done very 
carefully, or the fla\'or w'ill not come out 
right. The roasting, which used to be done 
at home, is now generally done in large 
quantities at wholesale establishments. All 
sorts of varieties are blended, and expert 
tasters are employed to siimple each new^ 
blend and say w^hether it is good. After the 
coffee has been roasted it has to be ground, 
and when it comes to us from our grocery 
store it is usually in brown, fragrant particles 
like sugar or sand. The sooner coffee is 
drunk after it has been ground, the better it 
will taste. 

The reason that we like to drink coffee 
when we need waking up in the morning or 
when wc are tired or faint -and the reason 
some of us cannot drink it at night if we 
want to get any slee|) — is that it contains a 
drug called caffeine (kai'e-in), really the same 
as the theinc (the'In) in tea, but stronger. 

"' his is a stimulant. For the times when we 
want the flavor without the stimulation, 
clever manufacturers have made us coffee 
with the caffeine mostly taken out. Often, 
and especially in Europe, jK'opIc who drink ^ 
much coffee like some grounil chicory root 
mixed w'ith it to make it milder. It has too 
often happened, also, that dishonest mer- 
chants have adulterated coffee by mixing 
with it chicory or some other root or seed, 
without saying anything about it. But an 
expert can alw^ays detect such a fraud. 

Do you know how to make a good cup of 
coffee? Knowing how is a sure w^ay to the 
friendship of many a man and woman. There 
is a great variety of ways to make it, and 
you have to learn the taste of the people 
you make it for. Remember that freshly 
roasted coffee is best, and that you have to 


measure careful Iv and watch your clock.. 
Use a small tablespoonful of coffee to ^ cup 
of water- but of course the amount wilf de- 
pend on the strength of the coffee, tf you 
have a percolator, jnit the water™ cold- in 
the bottom of it, and the coffee in the top. 
Watch for the water to begin to bubble up 
into the gla.ss top; then time your coffee ac- 
cording to the strength you want it to have, 
remembering that if it '*j)ercs^^ too long it 
will be bitter. 'I'hree or four minutes ought 
to be enough. If you do not have a perco- 
lator, you can make very good coffee in an 
ordinary coffeepot. Mix the coffee with a 
little white of egg or an eggshell or two, 
pour on it freshly boiling w^ater, and let the 
coffee steep or simmer for about live minutes. 
Then “settle” it by pouring a little coI<l 
water down the spout. Many peoj)le do 
not realizes that one of the st'crels of making 
good coffee is to have the j)ot or percolator 
spotlessly clean. 

fn France people make a drink called 
‘^cafe au lait” (ka'fil^ 6 le) -or “coffee with 
milk” — which is prei)ared by se])arately 
heating eciual p<.>rtions f)f nnlk and of coffee 
and mixing them just before ihe^' are served 
There and in other parts of Europe a “drip 
coffee,'’ made in a spec ial [)ol , is popular. 

American coffee ex[)erts .say the best ('oflee 
is made in a pot of the “\'acuum” ly])e. 
Measure the coffee carefully a rounded 
tables} )oonful for each full cu|) of water and a 
tablc.spoonful for the j)ot. Four the boiling 
water into the lower half of the toffee ma- 
chine and })ut the coffee in the to|i. Set the 
machine over a very hot flame, but a.s soon 
as the water has risen into the to]) reduce the 
heat, for the water remaining in the bottom 
must not boil. Remove the pot from the 
sto\c after forty seconds, and the instant 
the (offee has drained inti» the lower part 
remove the upper nart. Serve at once. 





The STORY oj TEA 


Reading Unit 
No. 9 


“THE C:UP THAT CHEERS” 

?snte: For haste mfortnafion For stat ist h al and current facts , 

.tot found on this pa^f\ consult consult the Ri( hards V car Book 
the general Index, Vol. 75 . Index. 

I nterestini^ F'ucts K xplained 

Why tea was r)nce used unly by Ib)w tea is picked, 9—135-36 
kin^s and rich ii^en, 9 134 What makes tea “black” or 

W'hy C'hinese and Japanese drink “^reen, * 9 -136-38 

a ^reat tleal.t^f tea, 9 135 Why tea may keep us awake at 

Where tea comes from, g 135 nijiht, 9-138 

Why tea plants are kept stunted. Different wavs of drinking tea, 
91.^5 9 »39 

Fhintts to Fhink Ahf>ut 

W here does most tea come from*'' ent kinds of tea? 

Why do tea plants net'd constant How ha> the tea drinkinsz cere- 
care*^ mony in Japan intluenced Jap- 

How does child labor affect tea ancse anci Western art'*' 

urowin^^ Why are Americans a coffee- 

Wliat treatnu'uts result in differ- drinking nation? 

Picture Hunt 

How are tea leaves picked on What type <d laborers are used 
plantations? g 135 on tea plantations? g 137-^8 

W'iiat kind c»f tea is the finest What rmist a professional tea 
profhued''* 9-136 taster never do? 9 139 

How lon^ is the tea-picking sea- I low* are the most expensive leas 
son? 9 produced? 9 140 

Reluteil IKI ateriul 

What is tannin? 2 2(>4 What cUher i^lant must have its 

What was behind the famous leaves cured before thev’ can 

“Boston lea rarty"? 7—159- be used ^ g 223-24 

(>2 What otlier tree is kept small in 

W'hy does the complete removal order that the workers may 

of leaves from any plant usu- reach the fruit? 9—130 

ally kill the plant? 2 40-40 

I^eisure-time A ctitdties 

PROJKC r ND. i: Learn to black or ^reen. Also try to make 

make a cup of real lea, either sa.ssafras tea, 9-138-39. 

Su m fuary State tn ent 

Tea,, like coffee, contains a are picked when young. The 

powerful stimulant which pre- leaves are then cured into either 

vents sleep. The plant is a tree, black or green tea. 

kept dwarfed, whose tender leaves 
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I’Luto by I'ros-^e-Pbolo, Btrhn 

In every Japanese home tea is served in a beautiful 
ard simple way, for to the Japanese the beverage is a 
t' ken of the joy people may get from all the little, 
common things of life. A man who has no humor is 


said to have “no tea in and a man with too 

wild an imagination is said to have “too much tea in 
him.*’ Tea is served to any guest entering a Japanese 
home, and a few cups of it close all banquets. 


“THE CUP THAT CHEERS” 

Samovars in Russia, Dainty Little Bowls in Japan, and the 
Friendly Teapot on Our Own Tables, All in One Way 
or Another Help to Give Mankind Its 
Most Popular Beverage 


S ANT a contuty ago, say some of our 
Chinese friends, a holy Buddhist 
made a vow that he would not go to 
sleep for nine long years. He meant to lose 
no time in slumber, but to devote twenty- 
four hours a day to holy thoughts. And he 
almost kept his vow. Ilut after some three 
years he fell into a doze; and when he awoke 
he was so disgusted witli liis weakness that 
he cut off his eyelids to keep them from 
ever drooping again. When he threw them 
on the earth, they took root and grew up 
into a little tree, and the tree was the first 
tea plant in the world! 

Of course that is only a legend, as the 
educated Chinese know. But at least it 


tells us what an old thing tea is in China — 
though just how old nobody really knows. 

It is not M) old with us. Only a little over 
three hundrefl years ago did the first tea 
begin to stray into l^lurojic. Kven then it 
was so rare that for a long time no one but 
a king or a very rich man could afford to 
drink a cu[) of it. It had come so far, and 
at such ri.sk, that a single pound of it might 
cost what would be equal to four or five 
hundred (lollars in our money of to-day. 
Many people denouncerl it as a thoroughly 
bad thing. Some of them did not even know 
w^hat to do with a bit of tea if they had it. 
The poet Southey tells about one family 
who received a packet of tea and had no 
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THE STORY OF TEA 




six months or more; in cooler regions they 
must pick less often. Of course they do not 
tear all the leaves off the shrub, for we know 
what would happen to any plant that met 
such treatment once a week. They have to 
be very expert in spying the tender new buds 
and leaves that they want, and still more 
expert in nipping these off in the right way. 

On this mission for tea leaves, millions of 
people, mostly women and children, wander 
among the bushes all 
through the stcam\ 
hot days. Each 
picker has a 
great basket 
on her back S 
into which she 
deftly 
swings the 
lit tie leaves. 

It is no uncom 
mon sight to see 
little yellow 

skinned girls of ^ 

ei'^ht or ten nim- not a difference in the | 
, , ' , . , vanety of the plant but in its ^ 

blv gathering the cultivation and in the prep- ■ 

vpQ - -'ind «r®hon of the leaf that gives I 
tea leaves ana different kinds of I 

caring for babv tea. Often plants of the p 

I same kind growing on ^ 

brother at the plantations that are side 
same time I ^ith appar- 

. 1 • I cntly the same soil, 

A good picker wiU produce teas of /jr'fijiB 




will bring in jn entirely different 
” flavor. And of 
about tw'O hun- course the size of 

fired pounds of 

leaves a dav. Skillful workers 


leaves a day. Skillful workers 

Th Mro nil leaves according to age, as these 

iiicac ciii- ail Japanese are doing. Many experts consider that 
gathered from the Formosa, one of the Chinese islands, gives us 
. 1 the finest tea we have — Formosa oolong, 

tender young 

buds and blades W'hich the plant i.s just be- ready for 
ginning to put forth. In general, the tenderer After this i 
the leaf, the more delicate the tea made from grades, acc 
it; and our various kinds of tea — orange or leaves, a 
fxjkoe, pekoe, pekoe suchong, and suchong - *hey are rei 
correspond to the age and size of the bud and boxes with < 
leaves from which they come. 'J'he first of reach us in 
them consists of the buds, and the other at the groce 
three of the leaves in the order of age. All of thi: 

What Makes Tea “Black” and “Green”? 

But it is not mainly the kind of leaf that are many te 
makes our kinds of tea taste so different, tea for their 
It is the kind of treatment, or “curing,” to sell. Bi 


which the leaves get between the timp they 
leave the hand of the jficker and the time 
they aj)j>ear on our tables. For a great- deal 
happens to tea on its w^ay from the'^shrub 
to the teacup — wdth the result that, accord- 
ing to the quality, the tea may at its cheapest 
make a fairly rank, strong beverage for us, 
or at its best one of the most delicate drinks 
in the world. There are many grades of 
tea— in some countries there are even such 
things as “tea bricks,” pres.sed together from 
the coarser leaves and libers. But the tw’o 
great classes of tea are tlie ones that we 
call “black” and “green,” according to 
j the way they have been cured. 'I hey 
both come frqni the same tree, and the 
same kind of leaves, but they 
have been tlirongh a tlilTerent 
pnKTss after picking 

I'lie pictures on 
tliese pag(S will 
you some of 
processes 

through. 

i]u:y first 
out 

I j'lioiiM by Ke>ituiii' pliaiile. I hen 

’ “rollei until the leaves are all 
- broken i[)en to let the spicy 

.“loisrder”thlt 

inds, gives us leavTS arc allowed to “ferment” 
sa oolong. time, and then they are 

ready for “firing,” or drying in hot air. 
After this they are sorted into the various 
grades, according to the sizes of the buds 
or leaves, and then, after one more “firing,” 
*hey are ready to be packed for shipment in 
boxes with a lining of lead. In due time they 
reach us in the little packets which we buy 
at the grocery. 

All of this work used to be done by hand, 
and in many a place it is still done in the 
same tedious way. All through China there 
are many tea growers who raise just enough 
tea for their own needs, with perhaps a little 
to sell. But in the great tea industry the 
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”holo by Knyatone View (’o 


In the hot, steamy air of Ceylon more tea is raised 
than in China itself. These Ceylonese pickers will 
carry their baskets about among the gray>green bushes 
every day in the year, for there will be no cold period 
when the plant rests. There are many varieties of 
tea plant, but only two main types: the Chinese, called 
“Bohea/* and the “Viridis,” which is grown in India, 


Ceylon, and Java. The Indian plants are much larget 
than the Chinese. Their full-grown leaves are 4 to 9 
inches long, instead of only 2 or 3 inches; so of course 
they give a heavier yield. The little round seeds, 
about the size of a hazelnut, ripen in November, ate 
then planted in nurseries, and the seedlings set out 
about four feet apart the next spring. 


M7 






I'hoto b> j-irlj Mu#i 

These girls in India are shaking the tea leaves in the others are sorted. One wonders how much the 

coarse baskets to remove the largest leaves before girl with the baby can earn a day. 


v')rk is now clone entirely l.y c lever nuichiiu' 
and nothing but the picking of the leaver 
is left to human lingers. 

A Billion Pounds of Tea 

For green tea the j)rocess is rather dif- 
ferent. The main diiTerences are that tlie 
leaves are steamed in the lirst jdace, and 
then are not allowed to ferment. This 
makes a considerable change in the (lavor 
of the product. Whether one prefers black 
tea or green tea is a matter of ta^tc. In 
general, the tea from India is almost all 
black, while that from China and Japan 
may be either black or green; in Flngland 
the people drink hardly any tea except the 
black kind, while in America both black and 
g.een tea are used. All in all, the world 
consumes well over a billion pounds of tea 
every year. 

Why Tea Keeps Us Awake 

The active ])rinci[)le in tea is a chemical 
called “theine'^ (the'in), which is the same 
thing as the “caffeine^’ (kif'e-In) found in 
coffee. It is mildly stimulating, and is 
fairly harmless to us in small quantities; 


though a ])cr'>on who drinks n great de.il ol 
strong tea may do sc‘ri(nis harm to lli'^ ner\'i‘s. 
Most of us know that theine kt‘('[) us 

awake at night if we are not used to it. 'Tin 
color of tea comes from tlu* “lanniii'’ in the 
leaf. Tin’s is not verx' good for us either, in 
strong fjiianlilies, and that is why we should 
never allow our tea to st(‘i^p long before 
drinking it, for slet‘j)ing draws out more and 
more of the tannin from the leaf. 

Drinks We Make of Other Leaves 

There art' jlenty of otlu'r kind", of leaves 
liC.sides those of tlie tc‘a ])lanl, w'hicit make a 
sort of tea. Coffee leaves are often usetl in 
the lands where collet' grows. In Soutli 
America yt)U can get a drink called ^*Verl)a 
Mate,” made frt>m a kind t)f holly leaf, anti 
sometimes we impt)rt a little t)f this. In 
Paris you can have tea made out of lintlcn 
leaves or camomile leaves. T here are even 
persons who get a strong habit t)f drinking 
these things. In America we have nearly 
all had a taste of sassafras or catnip tea at 
some time or other. And in various parts 
of the world there are various other kinds 
of “tea.” Often we should wonder how^ 
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riMyl)()(ly evi-r came to like them but no 
you /i‘memi>er how lon^ it look you tf) like 
Lea < olTee? 

■|'ll^rc are huiulreds of ways of serving 
lea besides the oiu‘s we know so well It 
may l>c‘ made so l)lack and strong that it will 
almost tan \f)ur slomacl , or it may be ver\' 
wt‘ak and dehc.it(‘ ol iLnor It m.iv i)e 






hundred years ago. It w'as gradually per- 
fected by various “tea masters,” or gifted 
hosts, until it came to be an exj)ression of 
the Jai)anese sense «)f beauty in all the little, 
simph‘ ails of life. For there is no small 
and no great, a Jaj)ane.se tea master w’ould 
say, it is by making beautiful all the humble 
acts of every day that w'e must find per- 
fection. And of course 
j)erfection is always jier- 
fection, no matter where 
we find it 

So the taking of tea 
c ame to be a kind of cere- 
mony for the worshij) ol 
))urity and rehnement It 
look ]>lace m a little 
house of its own, the 
tiniest and sim])le^t of 
little housi's, consisting of 
a room usu.ill\’ ten leet 
scjuare- -ju.st large enough 
for five piM’sons- -and a 
little anteroom where the 
lea things were kej>t Out- 


laken ill l)\ llsilt, Above, dusky natives are 

Ol VMth MlKar, ircani, chests of tea from 

^ boats to the wharves at Co- 


kinds ol 
\meru an 
1'- often 


with I m- lombo, leading city of Cey- 
fi-utii together, their 

'Uii us ^.Q^jntry sells to the world 
)1( (• In nearly 25,000,000 pounds of 
^ tea a year, 

immers w 

. At the right, tea tasters are 
i‘d 1 1 at work at their exacting 

max aniK-ar on tla tajlmR. They test for flavor 
' I color, and fragrance, and 

break lust tabli', a^ can identify between 1,500 
I I 1.1 and I, boo different teas 
( ommonl\ m Lngland , ^^ere a tea was 

or tit anv Oliicr meal grown, what it should cost, 
, , ' and how it should be blended 

It alwa\s .ijipcars advantage 

at •'afternoon tea" They must have years of 

experience. 

which m I'rancc is 

called a “fivi‘ o'cloik" and in I'higland is 
aetiially a light lourth meal in the da\ 

In lajian there is an elaborate ceremony 
that goes with taking lea. The serving of it 
has been made almost into a religion the 
religion of the art of life. For in that 
(oiintry of exquisite taste and j)oliteness 
even the simj)lest aels have an inner mean- 
ing The Ja|)anese leremony of tea di inking 
was taken diretily frmn the eusloms of 
certain Buddhist monks more lhai\ live 
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^ide was a kiml of portico where tlie guests 
gathered to wait until the scent of burning 
incen.se told them that tea was ready Then 
the\ follow eil a little garden jxith to the tea 
room 'Fhat |)ath was as carefully planned 
as the tea room itself, tor its simplicity and 
(juiet shade must calm the mood of the guests 
and prej)are them for the peaee and dignity 
of the ceremony before them. 

Fhew' entered the tea room through a door 





that was never more than three feet high- • whatever it was, it was always a mastcrniece. 
a reminder that pride must be left behind As the four guests came in, they eacnlone 
if one is to enjoy what is beautiful. Kvery- bowed before this masterpiece, and no yonl 
thing inside was of the most rigid simjdicity, was spoken, no sound was heard except the 
for it was the host^s ideal to imitate a re- soft murmur of the water boiling for the 
lined poverty. Yet the tea room was so tea. And even here, art had entered in, 



This is a typical Japanese tea farmer and his hard- which only the tiniest buds can push their way through, 

working family. They live in the province of Kioto, ^ These are picked and made into a tea which is very 
where the best green tea is raised. For the choicest costly indeed. It is the one used in the Japanese tea 
grade of all, the bushes are covered with a fine net, ceremony, and rarely finds its way outside of Japan. 

exquisitely constructed that it cost more for at the l)ottom of the ketlle were ])ieces 

than many a mansion, and more thought of metal to help the ketlle make its cheerful 

had been given to its details than was music. 

spent on an elaborate temple. All its colors Silently the soberly clad giu^sts drank 
were sober, the lights were soft, and nothing their tea, made and served according tc a 

was allowed to look new except the bamboo careful ritual; and no jarring tone, no vulgar 

dipper and the snoviy linen napkin. t)very- pretentiousness or display was allowed to 

thing was of the most exquisite cleanliness, interfere with their peaceful contemplation 

but even the cleanliness must be unpreten- of the beautiful object that they had been 

tious, too. If water dropped from a vase of invited to admire. 

flowers it was not wiped up, for water is You may w^onder why we have gone into 
clean and its presence there seemed unstudied such detail in describing this simple Japanese 
and natural. custom. It is because the tea ceremony 

The host’s greatest pains had been spent has had tremendous influence. It has af- 

upon choosing and arranging the one object fcctcd all Japanese art, and indirectly has 

of decoration that the room was allowed to affected our Western art as well. It is a 

have. This- was sometimes only a single pily that its gentle spirit could not have 

flower or a vase of flowers. Sometimes it prevailed over the stern and cruel militarism 

was a piece of priceless pottery, or, at other jhat for so long has directed the lives and 
times, it might be a beautiful picture. But minds of the Japanese people. 
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The STORV of the POTATO 


Reading Unit 
No. 10 

A VKCiE'rABr.E WE EAT WITH 
EVERY DINNER 

Xotc: For Itasir injormat 'ton F or statistical and current j acts ^ 

not jtmnd on this pai*f\ consult i onsult the Richards Year Hook 
the general Index, \’oL 15. Index. 

I nteresting Pacts K xplained 

What Julius Caesar never ate. 9- Why the potato is nourishing, g- 
142 144 

How ('i\ ilization obtained p<ita- How p»)tatoes are used. 9 144 
toes, 9-143’ How |K)tatoes are planted. 9 145 

How the potato saved the lives Sweet [lotj^toes and \’ams, 9-145 
of millions of people, 9 143 

P h i n gs to 7 Vf / n k A bout 

TI ,w ..Ml .1 co(»k pre\(*nt the loss f)lant only pieces of a potato 

of a potato's flavor'-* and nf)t the seeds? 

What are some unsusfiected rela- Would people be better off if they 
lives <if the [)otato'' ale more potato€*s and less 

Wh\ dt)es the farmer always wheal'-* 

Picture Hunt 

How does a modern farnu-r flig W hat is the enemy of a j'HJtato 
his potatoes? g 142 grower? g-144 

How long have while men used What is one of the mo'-t famous 
the potato"*' 9 143 varieties of potato? 9 144 

Related tit erial 

Wliat insect helps decrease our What plant can be grafletl on a 
potato crop? 3 33Q |>otato? 2 2O2 

What j^lant tliseases are deadly How was the Hurbank potato 
to potatoes? 2 130-37 “invented"? 13 417 

What does tlie j)otato filant look How ilid the King t^f France get 
like above and below ground? peojfle to eat [lotaloes? 2-130 

2 3 I How did the lack of i>otatoes in- 

Why must we plant pieces of po- fluence Irish emigration? 2— 

tatoes with “eyes" on them? 

2 .C" 

Peisure^ti fue A ctiidties 

I’ROJFC r XO 1 : Plant |>ieces drojis of iodine to a slice of 

of ]iotatoes with “eyes" in some cooked ]X)tato. A blue-black 

earth. Watch them daily. color shows the presence of 

I’ROJFt'l' XO. 2: .\dd a few starch. 

Summary Statement 

Potatoes have been known to times of fxitato scarcity, famine 

civilized people for only four has caused great numbers of peo- 

hundred years. They have sup- pie to move to other lands, 

ported whole nations; and in 
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r‘uiir'i~\ t I I>UJ- 1 tii^-n ' Ilf V'/'K t f , ir. |*,>)oti, I, I Ml 

In the Aroostook Valley in Maine, one of the great po- • is at work saving many back-breaking hours with a 
tato districts in the United States, this two-row digger hoe. The crop will be carried away in barrels 


A VEGETABLE WE EAT with EVERY DINNER 

Whether or Not We Have Beans or Peas, We Have Somehow (Jome 
to Feel that We Must Always Have Potatoes 

0 F' YOU could have sat down to dine raspljerry or an oran^^e, a tomato or lima 
with the great Alexander or wit!) I)ean, sweet corn or sijiKi.slior ])umj)kin. And 
Julius Caesar, you would probably the fact that it is onl\ about a hundn'd year^ 
have left the table feeling that you had had since sugar ca nu! into general ii.se will giv(‘ 
a pretty poor meal. This would not be be- you another hint from which }ou can draw- 
cause you had not had enough. The amount your own conclusions. 'I'liere was no a[)ple 
of food served — and eatenl- would probably jne or ice cream in Caesar’s day! 
astound you. But you would come away Now the absence of so many savory vege- 
feeling ill-fed, just the same, for there wouhl tables and toothsome desserts would in itself 
be a great many things you would have be enough to make the Roman fare seem 
missed. The fact that until fairly recently very tame. But even these would not be 
people still spoke of dining as ^^sitting down the things one w'ould miss most. It is safe 
to meat'^ will in itself give you a very good to say that after a month as Caesar’s guest 
hint as to some of the dishes lacking from the thing you w’ould most long for would be 
an ancient meal. Caesar never tasted a a good baked potato. If you wall think a 
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POTATOES 



How glad a cave man would have been to own one of 
these bulRiHK sacks - and how plad Alexander the 
Great, or even William Shakespeire! For jwjtatoes 

niomi'nt >(ui ^\ill know li<>\\ tliiii our mculcrn 
nii*;ils would si'uin willuiut lluit bunihle voge- 
OIK' of the niosi valuable things the 
Spaniards found in tlic Xcw' World. 

The World’s Most Popular Vegetable 

Four luindrrd M*ars ago the ]iolalo was 
unknown to ci\ili/ed puo[)lr. d^)-day it is 
one of llu- most wid<*l\ dislribulnl of all 
\ogciabk‘^, holding the lirst rank as a staple 
food throughout t'uroju', where the greater 
part of the world’s total erop of billions of 
busheh i-^ raised e\ery \ear. The Fnited 
Staler rai'-i’^ liundred^ of millions of bushels a 
\'ear several bii^heK for each j)er''on. 

Il is liard to say just how and when this 
nsefiil vegetable tirst traveled aeross the 
oeean tv) Furoi)e. Its slor\' seems to have 
been a good deal mixt'd with the adventures 
of the sw<‘et potato, another ])rol)able native 
of the New World but quite unrelated to ils 
white rival. It is thought that the white 
j)otato was taken to Spain, from its home 
on the Pacific coast of South America, after 
the year 15^0. 'Fhat it was introduced into 
England by Captain John Hawkins may 
perhaps be true, l)nt that Sir Walter Raleigh 
first planted it in Ireland is probably a myth. 


are among the most delicious and nourishing of our 
staples of diet, and yet it is only for the last century 
and a half that they have been m general use. 

In our own countiy it wa^ first cultivated 
in the rc'gions now known as X'irginia and 
Xorlh Carolina, but the j)eoj)le of New Eng- 
land had to wait for it until it was brought 
over to them from Ireland in 1710. In 17^)0 
it migrated to Erance, and at the opening 
of the nineteenth century it w'as u^ed in 
])retty much all civili/ed countries in the 
world. From the little wild }>olatoes that 
grew' in Columbus’ day st'WTal hundred va- 
rieties have been developed, and every year 
they bring in more money than all the gold 
and silver that is taken from the mines. 

How the Potato Prevented a Famine 

Idle potato has had a most honorable his- 
lor\. Less than a century after it was 
1)1 ought to Euroix^ it saveil the lives of mil- 
lions i)f people, whose normal food su[)j)ly 
had been cut otT by the ravages of the Thirt> 
Years’ War. 'Their horses and cattle had 
been taken from them, and most of their 
mills had been destroyed, so that they could 
not grind their grain. Then it w'as that the 
jiotato came to the rescue. Il could be raised 
in small lots, and w'ilh no other implement 
than a hoe. In Ireland it became the staple 
food of the jieople, with the result lliat to-da> 
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eggpljjint, tobacco, and the petunia are all 
meters, as well as the deadly nightshade, 
a poisonous plant which gives us the medicine 
we call belladonna. The potato too may be 
poisonous; its pretty wheel-shaped flowers of 
purple or white produce a soft green berry 
that no wise person will eat, and if the 
potatoes themselves are allowed to lie on the 
top of the ground till they turn green they 
too will develop the same poison. Such po- 
tatoes should never be eaten, nor should 
potatoes which have developed large sprouts. 

Anyone who has ever dug potatoes will 
probably think that what we eat is the root 
of the plant; but strangely enough, though 
the potato we eat grows, under the soil, it is 
not a root at all. It is what is called a tuber, 
and is nothing more nor less than a swelling 
at the free end of certain leafless shoots or 
branches that have taken to an underground 
way of life. Ihe “tyes” of a potato are really 
tiny leaf buds which, if left to themselves, will 
grow into the stems of new potato plants, 
which at first take their nourishment from 
the starch laid up in the tuber. 

The farmer makes use of this fact when he 
plants his potato crop. He almost never 
plants the actual seed. What he puts into 
the ground is a whole potato, or one that 
has been cut in half and has plenty of eyes. 
His crop will he much more likely to be of 
even standard if he plants it in this way. 
Sometimes a new variety may he raised from 
seed, as w'as the case with the famous Bur- 
hank potato, but usually potato seeds pro- 
duce a poor crop. Of course the original wild 
potato of South America has been improved 
almost beyond recognition. .Anyone who has 
ever tried to cat the wliole of one of the great 
Idaho or Montana potatoes at a single meal 


will realize this. Sometimes one of these will 
weigh several pounds. 

The sweet potato might well have gained 
in popularity over the white potato if it had 
been more willing to grow in northern cli- 
mates and would keep a little better in our 
cellars. It is more nourishing than the white 
potato, since it contains more sugar, and will 
grow in any warm, sunny climate where it 
can get a good supply of water. It probably 
was taken to England before the white po- 
tato, and has, therefore, the honor of being 
mentioned by Shakespeare. But though it is 
largely raised and eaten in warmer climates, 
such as the Tropics and the southern parts 
of the United States, we have never learned 
to rely upon it much in the north. 

The sweet potato is a relative of the morn- 
ing-glory, and the part that we eat is really 
part of the root. Xo one know’s for certain 
just where it first grew^ wild, but the natives 
of the Xcw' World were cultivating it when 
Columbus came, and it is thought to have 
originated here. 

You will t)ften hear sweet potatoes with 
yellow llesh spoken of as ‘‘yams,” but this is 
incorrect . The true yam, though it resembles 
the sweet potato, is quite a tlifferent plant, 
a native of both the Old and the Xcw Worlds, 
where it likes the warmer latitudes. It is 
grown widely in I.urope and Asia, but much 
less in this country. We doubtless should 
.see it more but for the fact that the tubers, 
w'hich de'/elop at the base of the stem, are 
so large and grow* so deep in the earth that 
digging them becomes a difficult business, 
'rhey are usually three feet or more in length; 
but there is one variety that may produce 
tubers weighing as much as a hundred 
pounds. 


This is the kind of po- 
tato barn farmers 
build in New Bruns- 
wick and Maine, two 
districts famous for 
their potatoes. You 
will notice that the 
building stands on the 
brow of a hill. Half 
the barn is below the 
surface of the earthy 
but the lower story is 
entered by a door in 
the aide of the hill, 
at the left. This 
saves hoisting the 
potatoes. 

Photo noiirimy Mnine Ur- 
volopmont C'onituiMioo 
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The STORY of GARDEN VEGETABLES 


Reading Unit 
No. 11 


FOOD FROM THE GARDEN 

Note: For haste information For statistical and current facts, 

not found on this pa^(\ consult consult the Richards Year Book 
the general Index, \^ol. 75. Index. 

I fit ere sting Facts Explained 
The differences between j^arden Fhe cabbage tribe. 9-148 

crops and field crtips, 9 147 Fhe twenty most important ve^e- 

Why people have to eat vt^^re- tables, 9 1 50 

tables, 9—147-48 W'hat ^oes on in truck gardens, 

\>izetables once known only to 9 1 50, 152, 154 

the Indians, 9—148 Hothouse meth(>ds, 9 154 

Things to Think About 

How did mankind learn to de- j^arden \ ('>ietal)les raised " 

velop good vegetables? What activities may be seen on 

How has the wild cabbage served a truck garden '" 

mankind? W’hat vegetables do the animals 

W'hich are the most important eat ^ 

Picture Hunt 

How do pumpkins grow? 9 148 What vegetables can you grow in 
What kind of bulbs do people your garden? 9 150 

eat? 9—148 How are meious ki|)i dm- 

What flowers do we eat? 9-14Q ' ing shij)mcnt? 9 1^.1 

Related 1X1 aterial 

How do calcium salts, found in What fruits are user! as \ege- 
vegetables, affect teeth and tables? 2 256 

bones? 2—315, 320 How much watiT do M)me com- 

How have wild plants been turned mon vegetables contain? 2 

into useful vegetables? 2- 233 259 

Teisure^time Activities 

PROJKCT XO. 1 : Make inter- tern, weeding, t ransj>lant ing, har- 
esting “animals ’ out of some vesting, etc., 9 153. 

common vegetables, 14-13-14. PROJKC'T XO. 3; Visit a large 

PROJECT XO. 2: V’isit a truck market early in the morning when 

garden during the grtiwing sea- farmers bring their vegetables in 

son. Notice the sprinkling sys- by truck. 

S u m mary Statement 

Growing vegetables for market brought here from Europe, though 

is a big industry. Vegetables the Indians knew about corn, po- 

have been developed by man be- tatoes, tomatoes, squash, and 

cause they keep him healthy and beans. Plant breeders constantly 

build blood, bones, and teeth. improve the plants we eat. 

Most vegetables have been 
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In a world that is growing more crowded every day, gardener's knack, plant food! If you read some simple 
home gardens like this one will save money and even gardening book and follow directions carefully you will 
lives So whether or not you have a “green thumb, “ or be amazed at the success of even your first venture. 

FOOD from the GARDEN 

Why Farm Crops Need to Be Seasoned with Food from the Garden, 
and How That Food Is Raised by the Men Who Make 

a Business of It 

O STAPLE food like ^^hcal or rict* is canned to jircvent ihcir spoiling. They are 
ever raised in a garden. The cereals usually bcsl if eaten at once, 
arc fielil crops that cover millions of Savages nibble wild leaves or chew bark 
acres of farm land all over the world. Rut because they know it is one way to keep 
without food from the garden man would from falling ill. Even chickens must have 
soon grow tired of wheat and rice, and he their daily ration of grass or some other gnxMi 
might even be poisoned by them if he had stuff. Boys and girls may make fun of 
no other food. spinach or try to get out of eating it; but 

k'arm crops are rich in protein or starch long ages ago their forefathers learned that 
or sugar. They help to make beef and brawn, fresh vegetables and sidads are necessary to 
But they cannot do their best work without kee[) people well. And scientists, more re- 
tlie addition of still other plant products, cently, have shenvn us that peoi)lc who do 
Theseare various juices and a certain amount not cat vegetables will develop anemia, will 
of just plain green leaves or stems. Now have poor teeth and weak bones, and may 
juices and stems and leaves will not keep fall heir to many other troubles that cause 
fresh very long; and this brings us to the great suffering. 

great difference between farm and garden Now men did not need the scientists to 
crops. Field crops will keep and can be tell them this; thousiinds of years ago they 
stored, while most garden crops have to lx; found it out for themselves. From nibbling 




FOOD FROM THE GARDEN 


stray leaves that did them good, they devel- 
oped the happy notion of growing other 
plants that would not only keep them well 
but would taste better. From those early 
struggles to tame healthful wild plants have 
come all the cultivated garden vegetables we 
grow to-day. 

Of course we have many that our fore- 
fathers never heard of, and our modern vari- 
eties of the old stand-bys are much belter 
than the plants our grandparents knew. But 
focxl from the garden has always helped to 
feed civilized men. Some of our best-known 
vegetables were used l)y the (J reeks and 
Romans, and a few are even older still. Four 
thousand years ago people were eating cab- 
bages, cucumbers, carrots, onions, peas, 
lentils, turnips, and eggplant. All these 
originated in F^urope or Asia. Many of them 
first came from the vast area north and west 
of the Himalayas, which is often thought to 
be the region where man first lived. It is 
probably the home of the white race. Of 
course, other races, too, no matter where they 
lived, cultivated the vegetables growing in 
‘ leir vicinity. 

Many garden vegetables that we use every 
day are comparative newcomers on the dining 
tables of men. Some of them were unknown 
before the discoverv' of America. Fhe Span- 

Perfect vegetables like these do not grow by accident. 
They are the result of skill and labor — and of patience 
that never tires and never grows discouraged. 

Courtesy Tb« 0<iw Cheoiiral Company 



iards spent so much time hunting for gold 
and killing the Indians that they h^ver 
bothered about certain entirely new vege- 
tables which those Indians could have told 
them how to cook and use. So the grasping 
Spaniards missed a great deal as grasping 
people usually do. They never learned about 
lima beans, sweet corn, sweet potatoes, and 
sweet peppers — all of them American vege- 
tables that the Indians had enjoyed for a 
long, long time. Nor did they discover the 
tomato, the squash, the })umpkin, or the 
tepari bean - New World vegetables that 
have been in use fi)r some two centuries or 
less. The Spaniards did learn r)f the white 
potato, which the Indians of South America 
had been cultivating for a long lime. Of 
course to-day the potato, on which we rely so 
greatly, is grown largely as a field crop, rather 
than as a garden vegetable. 

A Flower We Serve at Table 

W’e are used to eating seeds, like peas and 
beans, leaves, like spinach, or stems, like 
asparagus, but most of ns would be surprised 
if we were told that one of our favorite 
garden vegetables was only an immense^ 
ilower. A little more tlian two thousand 
years ago some gardeners in Kastern Kuro[)e 
or W’estern Asia found certain j)lanls of the 
cabbage family that had developed a |)eculiar 
w\ay of blooming. Instead of .sending up a 
long stalk with llowers at the end, this new 
()lant bunched all its llowers in a fairly loose 
head, which was |)arll\ covered b\' clas])ing 
leaves. From that “freak,” or sport, our 
modern cauliflower has come. I'he part we 
eat is simply the much-enlarged llower head. 

The Useful Cabbage Family 

rhe cabbage family has been very generous 
wdth its sports. Other “freaks” that came 
from the old original cabbage have been 
Brussels s[)routs, of which we eat a bud; 
broccoli, of which we eat a loose flower head; 
kohlrabi, of which we eat the thickened stem; 
and kale, a low plant with beautiful crinkled 
leaves that we eat as wq should eat spinach 
or cabbage. All these came from a biennial 
that .still grows in a wild state along the sea- 
coasts of Europe and Western Asia. What 
the taming of that weed has meant to Ameri- 


148 



FOOD FROM THE GARDEN 



Piiotoa by IT. 8. Dttpartincnt of AErioulture aud Norfulk-rortctiioutb Aii^vriiiiiug Hoard 


149 







FOOD FROM THE GARDEN 



i'holo li> Mnriilik N«h« nitd i^hulo £>ervico 


With amazing speed and precision these rows of celery 
are being set out on a Florida truck farm. All but the 

can gardeners, coining hundreds of years 
later, we may see when we vibil almobt any 
garden to-day. ilany, many Ihuusandb of 
acres of cabi)ages are grown every year 
iliat is, hundreds of square milcb. 

The Twenty Most Important Vegetables 

So many plants are raised in the garden 
for food that it would he harrl to make a 
list of all of them. But everyone should 
know at least the twenty most important, 
where they came from, and what part of 
them we eat. Here they are: 


Vegetable 

Originated in 

Part Used 

Asparagus 

Euroi)e and Asia 

Stem 

Sweet Pcpj)er Brazil 

Fruit 

String Bean 

South America 

Unripe po^l 

Lima Bean 

Tropical America 

Seed 

Beet 

P^urope and Asia 

Root 

Radish 

Western Asia 

Root 

Cabbage 

Euroj)e and Asia 

Leaves 

Cauliflower 

Euroj)e and Asia 

Flower 

Spinach 

Persia 

Leaves 

Celery 

Europe and Asia 

Leafstalk 

Squash 

Tropical America 

Fruit 

Sweet Corn 

T roj)ical America 

Seed 

Parsnip 

Europe 

Root 

Carrot 

Eurofx; and Asia 

Root 

Onion 

Western Asia 

Bulb 


tops of the plants will be covered with earth. The pipe 
at the left will bring water. 


Vegetable 

Originated in 

Part U^(d 

Turnip 

FurojH* and .\sia 

Kool 

Pea 

Western .\sia 

Seed 

Leniil 

Western Asia 

See<l 

Tomato 

d'ropieal America 

I'Vuil 

Lettuce 

lAirope and Abia v. 

Leavc'^ 


Everyone will think of many others, liU‘ 
the okra, artichoke, leek, cucumher, ( liixes, 
and cress, hut the twenty in llie list are 1)\ 
far the most important food planls thal ('omt‘ 
from the garden. The goxernmeni lelU uv 
that millions of dollars are spent every year 
for these vegetables. .\nd the Department ol 
.\gricullure has e.xperls who are coH'-tanllx 
scouring the world to sec what otlur tood 
plants we may grow with j)roril. 

What Is a Truck Garden? 

Such huge crops need special kinds of gar- 
dens, usually called “truck gardens”; the 
produce from them is called “garden truck.” 
That word “truck” tells ^a story, for in the 
days of horse trucks the vegetables could be 
grown only in places so near to the cities tlial 
the produce could be carted to market over 
night. Of course those horse-drawn trucks 
are now a thing of the past. Motor trucks 
and refrigerator cars bring us food from gar- 
dens that are hundreds, or even thousands, 
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of miles away. "J'hat is why we can now cat 
fresh vegetables all the year round, whereas 
in Vhe old days of real truck gardening we 
could, get them only in season. To-flay grow- 
ing garden truck is an enormous 


industry, in which the profits per 
acre may be higher than for 
any other crop in the 
world. 

A w^ell- managed 
truck garden is a 
very different jdace 
from the usual 
home vegetable 
garden. As a rule 
it is most success- 
ful when it is within 
motoring distance 
of some large city. 

'fhis is still true, in 
sj)ite of our great 
refrigerator ci»rs. 

Hauling vegetables 
fia*m I'exas to Xew 
^ ork or ('hicagt) ( Cjsts so 
much that it is worth 
while only during the winter 
months. 

Xow a truck gardener near a 
big city m\ist jiay a great deal 
for his land, and this means 
that rent or taxes are so high 
that tremendous cro[)s must be raised to 
make the business |)ay. So truck gardeners 
use every inch of space, as we sliall see pres- 
ently. They grow (Tops so close together 
tliat no farm machinery can be u.'^ed for cul- 
tivation, and they are lucky if a 
small hoT^e-drawn machine can get 


Ordinary farm crops are usually sown, 
cultivated, and harvested by large j)()wx*r- 
driven machines. Such farming means that 
one man can take care of many acres. But 
in most truck gardening a man 



between the clos('-i>acked rows. 


cannot take care of more than 
two acres, and for s(;me crops 
there must be a man for 
every acre. So many 
men arc needed in 
even a fairly small 
truck garden that 
raising vegetables, 
while the most 
profitable form of 
agriculture, is also 
the moH exi)en- 
sivc. It is often 
s;iid that we are 
living in the Ma- 
chine Age. Jn gen- 
eral that is true. 
But no machine will 
hand-w'ced onions or pick 
tomatoes, or liike care of 
a hundred ditTerent tasks 
that the truck gardener must 
perform to make his business 

‘ 1 pav. Let us see how he raises 

popular fresh vegetables. All^in- his CTOJIS. 

Thv average crop of cabbage 
or spinach contains from 8o% 
to 0,^% water. A good grower may pos- 
sibly grow’ thirty thousand pounds of cab- 
bage on an acre, which means that this crop 
will contain over twenty-five thousiind 
pounds of water. But during llie season it 
The roadside stand will lake up from the soil far more 

probts the farmer and water than it will retain. Foreverv 
the buyer by eliminating 


ter they will be picked in this Flor- 
ida field and shipped north. 


the middleman. pound of dry matter in the cal> 


' M.if KM of l!r. Iitii 
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Photo b) U.S. Bureau of Rerlainati* i 


Under the hot Arizona sun this cantaloupe has ripened. 
It has a long journey ahead before it reaches its north- 


ern market, but the refrigerator car will keep it sound 
and fresh for the person who buys it. 


^ ages, the plants will have consumed about 
boo pounds of water. What if there should 
be a drought in midsummer? That often 
happens, with the result that our gardener 
is ruined if he has not prc])ared for it. 

Artificial Rain on a Truck Farm 

Because of the danger of drought, the mod- 
ern truck garden looks different from any 
farm. You will find in it an overhead sprin- 
kling system, all of it connecting with a big 
water tank. Pipes with holes in them extend 
over all the fields, and by simply turning a 
valve the gardener can throw a fine rainlike 
spray over his whole crop. 

Expensive land, well-paid men, and a 
sprinkling system, all these the truck gar- 
dener must have before he can plant a se6d — 
and they are all expensive. 

But the expense does not end there. The 
gardener expects such large yields that he 
knows no soil will stand the steady drain on 
its plant food. To replace what will be taken 
from the soil every year, the truck gardener 
must call on his agricultural experiment sta- 
tion to tell him what kinds of fertilizer 
he will need and in how great quantities. 


He knows that he will need a great deal. 

For most truck |)r(Mluce ihe grower will 
use from a thou>and to liftyen hundred 
pounds of commercial fertilizer to the acre. 
That costs a large sum, and the proper 
spreading of il also costs a good deal. 

And now that everything is ready for 
planting, our gardener must set about guard 
ing his crop against insect pests and fungous 
diseases. For these he needs a variety of 
pum[)s, s])raying machines, and blowers, as 
well as hundreds of pounds of chemicals to 
stop the onslaught of these very dangerous 
plant enemies. 

Are you beginning to wonder if he ever 
can make any money out of raising food in 
his very exjxjnsive garden? If all goes well 
he will often make quite a tidy sum; but he 
will tell you that it is all this ejtjiense, before 
a single load has gone to market, which makes 
fresh vegetables so costly. 

Springtime in Gardenland 

In the early spring a truck garden is a very 
busy place. After plowing, harrowing, and 
smoothing the land, all of which can be done 
by machinery, the rows are marked out and 
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shallcvv trenches arc made f:)r the seeds. 1'he 
rows’ are laid out so close together that the 
full-grown plants will touch each other, "llie 
grower is glad when he can plant his seeds 
directly in these trenches and let them grow 
there until the crop is harvested. This can 
be done with such crops as peas, beans, 
radishes, onions, beets, s[)inach, sweet corn, 
carrots, and turnips. For these all he neecls 
to do is keep the growing plants free of weeds, 
thin out those that are too crowded, and fjght 
their various pests. They never need to be 
moved until they are picked for market. 
1'hen he will often plant another crop im- 
mediately on the same soil. For this practice 
of '‘double-cropping” in a single season is 
followed in most .successful truck gardens. 

What Is a Hothouse? 

Hut a good many of the nu»st valuable 
vegetables v-aiuivi t><‘ planted directly in the 
open ground. Lettuce, cabbage, (aulitlower, 
Brussel sprouts, eggplant, and .omatoes often 
arc started under shelter, long befort' the 
plants are set outdoors. 'I'his puts another 
expense upon the truck gardener. 

For plants like tomatoes and eggplants, 
which originated in the Tropics and cannot 
stand cold, he must often have a greenhouse. 
That means that he must raise perhaps half 
a million seedlings under glass. They have 
to be watched closely for six wt'eks or .so, 
given just the right amount of heat and 
water, and then all transplanted, usually by 
hand. At planting time for su(h crops the 
truck gardener will have to hire extra help. 
Each seedling must be handled tenderly, for 
while there are crude machines for such work 
in some crops, hand planting is still the rule 
in most truck gardens. Planting half a mil- 
lion seedlings is almost like factory work in 
its speed and precision. The fields are all 
cross-marked, and a plant is droj)j)ed on the 


ground at every intersection. A second gang 
follows just behind the first and puts the 
seedlings in; and so well organized is the 
work that many acres will be planted in a 
day. 

Picking vegetables is much more expensive 
than harvesting field crops. The truck gar- 
dener must do most of it by hand. Some 
canning-factory gardens use different meth- 
ods, es[)ecially for peas, where the whole 
plant is cut with a mowing machine and the 
vines put through a hoi)per. I'his not only 
separates the pods from the hay, but even 
shells the peas. 

But no machine will pick tomatoes or sweet 
corn, or many other vegetables. So ma- 
chinery is scarcely used except for getting out 
root croj)s like parsnips and carrots. Beets 
bleed so easily that they are usually pulled 
by hand and must be handled with the great- 
est care afterward if they are to be delivered 
to our kitchens in good condition. 

The Gardener’s Profit 

.Ml this will show you that food from the 
garden can never be raised without much 
expensive hand labor. While truck garden- 
ing is profitable if well managed, the risks 
arc also great. Even when labor is fairly 
cheaj) a]K>ut a half of what the farmer sells 
his croj) for must go to pay for labor and 
materials, though in normal years there 
shouM be a tidy profit. 

Of I our.se there are bad years, but when the 
crop is scanty the farmer can sell it for more. 
In other words, truck farmers do not have a 
gold mine, but they do have a steady demand 
for their produce, and for anyone with the 
gardener s knack — or what is called a "green 
thumb" — the work is pleasant. Truck gar- 
dens arc growing in numbers, and more and 
more green vegetables are being sold. It is 
amazing that we can buy them so cheaply. 



On a truck farm in 
Washington peas have 
just been harvested vine 
and all. At once they 
are vined in these big 
machines and will shortly 
be shelled for canning or 
freezing. Often they 
are frozen right on the 
field— to keep the food’s 
flavor. 
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ICxce])t for ihe introdiulion of machinery, 
the occupation that Adam originated would 
seem as little likely to change as any in the 
world. But no corner of man’s life seems 
safe from the effects of invention, and truck 
farmers too are wondering when their busi- 
ness will be revolutioni/cd. The new move- 
ment began at the University of California 
about iQjo, when W’illiarn F. (iericke 
(ger'f-ke) , a profe>sor of botany, started what 
he called the science of hydroponics 
(hi'drd-p 5 n'iks) — the growing of jdants in 
water. 

For seventy years people had knowTi that 
plants would grow in water when the proper 
chemicals were added, but no one had tried 
it on a large scale. Then lVofes>or Gericke be- 
gan planting tomatoes, potatoes, corn, beans, 
gladioli, l)egonias, and many other llowers and 
vegetables in shallow tanks filled with water. 
By burning a given |>lant in a \acuum and 
analyzing its ashes he found out ^^hal ])ro- 
portions of various chemicals the plant 
needed . 

Before long a tank that eriualed a hun- 
(iiedth of an acre in area was producing 
i,22t) pounds of bright red tomatoes. C’oin- 
mercial growers working under Professor 
Gericke not only took prizes with their toma- 
toes but were able to grow lOO tons of 
Ic^matoes on an acre r)f water and to sell them 
at $262 a ton in the winter market. On 
neighboring farms tomatoes were averaging 
12 to 20 tons an acre. 

Beans, peas, and other vegetables gave 
similar yields. From 25 square feet of water 
100 cantaloupes were harvested twenty 
times the yield from a .similar area of soil. To- 
bacco plants grew to enormous proportions, 
onions and other garden vegetables throve, 
and potatoes ran 2,506 bushels to the acie 
as against the 116 bushels yielded by an 
average acre of American farmland. On the 
other hand corn, wheat, and other grains did 
not do much l)ctter than in soil. 

It had been Prcjfes.sor Gcricke’s plan to 
keep his experiments secret until he per- 
fected his method and coukl give the farmers 
practical directions for growing vegetables 
in water just as cheaply as in soil. But 
people grew curious when they saw him using 
a stepjladder to harvest his tomatoes, and 


the secret finally leaked out while it was 

^ O 

still in the experimental stage. In 1937 
he published his findings, and soille.ss gar- 
dens began to spring up in (liousands all 
over the country. Since this method of 
agriculture needs only a fraction of the water 
that is necessary for dirt farming it works 
well in the desert. City roofs are made to 
yield like a kitchen garden, ('ertain rail- 
roads aiifl airline's have established soilless 
gardens to give fresh vegetable^ to crews 
and ])assengers at de.w'rt stations and landing 
fields, such as Wake Idand. And during 
World War 11 our .soldiers were keeping 
soille^s gardens ;ill over the world. 

So far this methoij has i^roved costly. The 
chemicals used calGum, magne'^ium, potas- 
sium. nitrogen, .suljihur, phosphorus, iron, 
boron, manganese, coj)j>cr, zinc -are not 
cxyiensive. lOnougb of lliem to raise a 
bushel of ])otatoes or tomaUx'-^ u)''ls less than 
five cents. Bui to install and maintain the 
tanks wliich are made of wood, (oncrete, 
and metal is another matter, 'bo convert 
an acre of ground to soilless farming costs 
$j,ooo or S4000. To convert a quarter .sta- 
tion costs >040,000. .Vnrl that is without 
greenhouses or heating, whii h Tm prove the 
yield greatly, since they make it j)0'^si]>le to 
raise crops llirough the winter, when jirices 
are high. But it should be said that farming 
with such equipment does awav with drought , 
Hood, insects, erosion, and many sorts of 
pesl.s. There is no outlay for spading, hoe- 
ing, raking, and weeding. And the yield is 
from ihrec to five limes as great . 

The labor of soilless farming is not very 
great, d’he tanks arc covered with wire 
netting which is ]>acke(l with .sawdu.sl (^r 
c.xcelsior or sonic such material that will sup- 
port the growing iiliinls. "J’hc seeds are 
planted in this material, and as the jilanls 
grow they send their roots down into the 
water below. When they arc tall they are 
fastened to strings hanging from wires 
stretched overhead. For winter vegetables 
the water is warmed by electricity till it i^^ 
just the right temperature for each plant. 

Even though .soilless farming never comes 
into common use, Professor Gericke’s ex[)eri- 
ments have taught us a great deal about 
plant nutrition. 
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The STORY of BERRIES 


Reading Unit 

No. 12 


WHKRH OUR RKRRIKS C:OME FROM 


Xotf : For inisK in format ion 
riot iounti on this pa^f\ t on suit 
^hr ^rnrral Index, Vol. 75 . 


For statist i( at and cum nt fart s, 
t onsult the Richards Year Rook 
Index. 


Infcresttnii / 
W’hat l)i‘rrit*s mean to a srientist. 
9 15^ 

How i^lant breeders prodnred our 
mrxlern strawberries, g I5f)-S7 
How wr ^row our strawberries, g 

J 5 7 

Blackberries and rasi)bcrries. g 
i 5 H 

I'hiu^s to 

W’lial makes slrawberrie'^ bt to 
eat 

W’hal methods [produced our lartje 
strawberry ? 

How did strawberiies uet their 
nanu‘? 

How can you tell tlie differc*nce 


*'acts li X pi aim'd 

How the loganberry* was devel- 
oped. g I 

( iooseberrit^s anrl currants, g 

How plant breeders develnf)ed a 
race of ^iant blueberries. 9-159 
How cranberries art" t:rt)wn. g 

* 50 

I'hink About 

between bluebiMries and hiick- 
Ic'ber ries 

W hat c l(‘\'er ile\ ice enabled sci- 
entist^ to eive us eianr blue- 
berries'' 

W’hat animals f apsides man are 
fond of berric^s'*' 


Picture 

What is the difference between 
wild and domc^stic strawber- 
ries? g 150 

In what kind ol j^iouikI dt> t ran- 
berries ^rcuv? 9 157 

R clot cd 

W hat do we owe to Luther Bur- 
bank? 13 417 

W’hal makt*s bo.^s shaky' under- 
foot? 2 85 

How are w ild berries sprt'ad <»ver 


" Hunt 

How do cultivated blueberries 
differ from the wild oncs'^ g 
T SS 

W hat is the ancestor of the loizan- 
bc*rry ^ g 150 

f\I at€*rial 

the* count ry ? 2212 

W’hat fruits are real berries? 2 
i 20 

Ht>w are peat boizs for meet? 3 
2S-2C:) 


I^cisurc-tifue . t ctizdtics 


I^ROJLCr XT'). 1 : In the* sprima. 
look for wild strawberry* plants. 
Study' the runners alon^ the 
ground to see how the plant can 

Sufu mary 

'Fhe ^iant strawberries are the 
result of constant crtissin^ of dif- 
ferent plants by' plant br<*eders. 


rc'-produce ciuickly* withc^ut tlow- 
ers, g 157. 

IMsOJI'X'T X<). 2: Lt'arn how 
jam is made fn^m berries. 

Stateme nt 

I'he lar^e blueberries were ob- 
tained by selecting for planting 
cHtly* the large c^nes fouiui wild. 




BERRIES 


These large, firm straw 
berries are very different 
from the tiny red berries 
you can pick wild in the 
fields in spring. They are 
a good example of how 
the plant breeder has 
been able to improve on 
nature. Yet big and 
beautiful as they are, 
they cannot equal their 
wild cousins in flavor or 
in sweetness. 



hj V N Depart inrnt of Airricullii 


WHERE OUR BERRIES COME FROM 


How We Came to Have Juicy Strawberries, Luscious Raspberries, 
and the Tart Red Fruit That Sets Off the Christmas Turkey 


F A botanist told you that a straw^, 
berry was not a berry but that a 
banana was, you would probably feel 
that something had gone wrong with his 
science. Yet he w^ould be quite riglit — w^hich 
only means that a “berry^^ is one thing to a 
scientist and quite another thing to the man 
in the street. 

If you w'ant to know the technical defini- 
tion of a berry, you have only to turn to 
our article on fruits. Of course we most of 
us use the word to describe certain small 
fruits that are good to eat, whether they 
happen to be real botanical berries or not. 
Let us see what the chief of these are: 

Berries Type of Fruit 

Strawberry The dry fruit, consisting of 
the seeds, on a fleshy 
“receptacle" which is the 
real berry. 

Kasplierry and A collection of juicy 
Blackberry “drupes" 


Berries Fruit 

Currant and 

Gooseberry both true berries 

Cranberry A true berr) 

Blueberry A true berry 

Huckleberry A true tleshy drupe 

For thousands of years bt'fore our modern 
strawberry was developed, there had been 
wild strawberry plants in Europe, producing 
rather poor, very seedy fruits. As we know 
it, the strawberry did not exist until some 
time after the discovery of America. That 
discovery changed the history of many gar- 
den plants, and of these not one was changed 
so much for the better as the strawberry. 

All that Europe had known as strawberries 
before this had been the wild fruit of a single 
species, so little valued that people hardly 
bothered to cultivate it. But in the New 
World two entirely new wild strawberries 
were discovered. As they were first culti- 
vated, their fruits were not much different 

5h 





Machineg are beginning to replace the fingers of pick- on which they grow. Cranberries, which we never see 
ers in our cranberry bogs. The one shown above lit- until late in the fall, grow in a low, level field which 
erally sucks the bright red berries from the low vines can be flooded when there is any danger of frost. 


from the old Mur()[)ean sort. Of rourse they 
were sweet j. . ♦ as the wild strawberry of 
our thickets is sweet to-day, but as commer- 
cial fruits none of them amounted to any- 
thing until the plant breeders began crossing 
I he American kinds with the Euro- 
pean plant. From those first 
crosses have come the hun- 
dreds of varieties wc know' 
to-day. None of these are 4? 
over a hundred years old, 
and the fine berries of our 
markets arc much young- 
er than this. ^ 

Strawlxjrry plants are 
h)W' herbs w’hich mostly 
ref)roduce by “runners.” 

These are vinelike exten- 
sions of the stem which easily 
take root at the joints, and so 
form new plants. This makes 
propagation easy for the grow - 
er, but it also makes it hard for 
him to cultivate the fields, 
since they soon become a 
tangled mass of straw' berry ]dants. To 
avoid this difficulty the growers soon began 
to cut off the runners betwx'cn the rows of 
plants, so that their weeding machines could 
keep the fields clean. But that left so much 
earth uncovered that every rainstorm spat- 
tered up enough dirt to ruin the fruit. To 
slop this, they began putting straw between 


the plants at fruiting time. And so the word 
“strawberry” came about, many years ago. 

To-tlay the cultivation of these berries 
extends from southern Florida, which sends 
fruit to market in December, to Southern 
Canada, where the berries ripen in 
late July. From July to Decem- 
ber the growers have to de- 
pend upon the so-called 
“everbearing” straw- 
berry, which the breeders 
have taught to flow er and 
fruit out of its regular 
season. But the plants 
that do this seem to ob- 
ject to the change, so 
from August to Decem- 
ber our markets have pretty 
slender crops of the fruit. 
Growing strawberries is an 
immense business, for it takes 

j * * ,1 * a great many acres to raise the 

There is no need to tell you that ^ • r 1 - • 

these berries, which have such enormous quaiUlllCS of the truit 
glistening black^coats, are black- every >car. 

Some of these berries have 
to travel tw’o thousand or threx thousand 
miles before w'c get them, and special fast 
trains of refrigerated and ventilated cars 
must be used to keep the very perishable 
fruit from spoiling. No other berry crop is 
so important, and the railroads make every 
possible provision for handling it rapidly and 
efficiently as it ripens in the various sections. 
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When the wild blueberry bush bearing tiny, hard fruit is great quantity of tender berries as large as the ones on 

cultivated and properly fertilized, it rewards us with a the bushes m the picture above. 


Strange as it may seem, the strawberry, blackberry and rasjiberry are a ])r()(lu(l ot 
blackberry, and raspberry are aU closely re- the skill of the plant breeiler In about iSoo, 
la Led, and they all belong to the same family growers began crossing ilie (lilTerefil brarn- 
a.-j the rose. Blackberry and raspberry bles, and from ihest* crosses have come luin- 
bushes remind us of rose bushes in a number dreds of clifTerent varieties of berries, 
of ways; and so many of them hav’o thorns ]VIuch more recently fiSSr) Jiidge Logan 
that the fruit growers often call tlu‘se berries of California found in his garden a dewb(Tr> , 
“bramble fruits” — for “bramble” is an old ' which is a prostrate, creeping sort of black- 
word meaning “thorny bush.” Most ol berry growing wild in the Pacific .states, 

them, esi^ecially the blackberries, grow' on From that [)laiil, either by crossing or as a 

bushes so rank and thorny that fur years the sport, came an entirely new kind of berry, 

plants w^erc considered troublesome w'eeds. which came to be called the loganberry. It 

Of all the berries these bramblo fruits have combines some of the ciualities of both a 
the youngest history; before the Revolution raspberry and a blackberry, and is grown 
they were almost unknowm in the garden, to-day on a large scale. Other recent oiT- 
But to-day the blackberry and ras[)berry s|)ring of the bramble family are the boy.scn- 
crops cover a great many acres. Of the berry and the youngberry. 
jnany millions of (juarts that they produce, Both currants and gooseberries w^ere dc- 
the larger part are raspberries. vel«>ped in fhirope and w'cll known long 

Just as with the strawljerry, the moflern before the discovery of America. They are 



Photo by CrPBtview. FlorKla. (' of C' 


A six-inch rule has been placed behind these cultivated blueberries to convince you of their enormous size. 
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still more prized abroad than here; there are 
only., ’a few thousand acres of currants in 
America, and the crop they yield is a small 
one in comparison with other berries. 

The best-known currant is the common 
red variety that we see in the markets. This 
grows on a small bush with yellowish (lowers, 
and unlike the strawberry, the shrubs bear 
large crops of fruit for many years. I'he 
l)ushes arc easily grown, usually in lung rows, 
and picking the fruit is much easier than 
stooping for strawberries or lighting prickles 
for blackberries. 

'Fhe black currant and the gooseberry, 
which has a somewhat bristly fruit, are little 
grown in America, though they arc prized in 
Knglan<l. Both currants and gooseberries 
]uLrlu)r a pest that destroys certain pines. 

Nearly all the berries in our markets have 
come into being after many years of careful 
plant brecHling They are mo'^lly a rcMilt of 
crossing, and are always cultivated on ]>erry 
farms. Hut both blueberries and huckle- 
berries are still collected in large (luantities 
from the wild ])ushes that bear them. 

Many people mistake a bluebeny for a 
huckleberry. Hut blueberries are true berries, 
usually with a bluish bloom, and have many 
very small secnls. Huckleberries, on the 
other hand, are true “drupe'-,” always shiny 
black as they appear in the market, and 
inside them arc ten small nutlets. Our ai tide 
on fruits will tell you what a dru[)e is. Blue- 
berries arc much juicier than huckleberries, 
and arc sweeter and more linely ilavored. 

Quite recently the scientists have started 
a new Idueberrv industr\\ They began it 
by offering a reward for any wild blueberry 
that would not go through a hole, of a gi\en 
size, which they had made in a board. 
'Fhey made thc.se holes much larger than the 


diameter of common wild fruits, and so they 
strained out millions of wild fruits, keeping 
only those too large to go through the hole. 
From these, by^ careful selection and growth, 
they have develoi)cd a race of blueberries 
nearly three ciuarters of an inch in diameter. 
Growing these imi)roved blueberry crcjps is 
a vigorous indu'-try, though one j>lant of the 
new sort still costs a great deal more than a 
wild blueberry' bush. But it is worth the 
price, for it will produce the largest blue- 
berries in America. 

('loscly' related to the blueberry' and 
huckleberry is the cranberry', though its 
sharp, briglit fruit looks (juite dilTerent from 
the others as everyone finds out at Thanks- 
giving. It has such a distinctive way of 
growing that cranberry' plantations look like 
nothing else. 

'Fhe plant is a prostrate vine which will 
thriv'e only in wet, acid soil. It is usually 
planted in mossy bogs, where the i)lanls 
com])letelv cover the bogs. Because the red, 
acid fruit ri})eii^ late, the craid)erry often 
(‘aught by late frosts. This would not matter 
if the berries were never harvested, but it 
spoils them for the market. To keep frost 
from ruining the fruit a cranberry grower 
arranges his ])lantation so that it can be 
hooded whenever hard frosts put the berries 
in danger. Afterwards the water is run ofT 
and the fruit allowed to rii)en further. 'Fhis 
may hap])en several limes in a season, with 
the result that commercial cranberry' bogs 
look like shallow lakes one day and green 
and reel car|)els of cranberry the ne.xt. 

All the cranberries in our markets have 
descended from a single large-fruited kind 
that is native in North America. Most of 
the crop is now' grown in Newv Jersey’ and on 
Long Island and C'a|)e C'od. 


Can you tell a dew- 
berry from a black- 
berry? To the riKht 
is a box ofMewberries 
just picked from the 
bramble. 



This black, shiny 
fruit has the distinc- 
tion of being the an- 
cestor of the logan- 
berry, popular with 
all lovers of juicy pie. 
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The STORY of ORCHARD FRUITS 


Reading Unit 
No. 13 


OLD FRIENDS OF THE ORCHARD 

Kotc: For basic injormation For statistical and current jacts^ 

not found on this paf^e, consult consult the Richards Year Book 
the general Index, VoL 75. index. 

I nteresting Pacts Px plained 

How apples came to America. Where prunes come from, 9-166 

9-161-62 The pear, 9 166-67 

How apple orchards are managed, Peaches, 9 t()8 

g— 1 6^5-64 California ^3:rapes, 9- 168 

Cherries, 9—164-66 

P kings to Phink About 

Why can a great many kinds of W hy is California famous for her 
fruit be grown in the Cnited fruits'* 

States? Why are i)eaches expensive''* 

What valuable minerals occur in What improvements would you 
apple skins? try to make in fruit if you were 

What do apple growers do to get a plant breeder? 

a large apple crop? 

Picture Hunt 

W’hat may each af)ple blossom chards? 9-165 ^ 

become later? g-162 How old are some grapev’ines? 

What is the best way to get ap- ' 9 ^>5 

pies off a tree? 9—164 How are raisins maile in Cali- 

Why is a tractor needed in or- fornia? 9—167 

R elated JMaterial 

What was the life work of Luther What are “drupes’’? 2-121 

Burbank? 13-416-17 Why do we see so many insects. 

How does an apple form from a such as bees, in an orchard? 

flower? 2-1 15 2 -107-13 

What is a “pome”? 2-12 i 

Peisure-titne Activities 

PROJECT NO. i: Visit an or- fruit growing and farming in gen- 

chard in different seasons, espe- eral. Address the United States 

cially at harvest time, 9-164.* Department of Agriculture, or 

PROJECT NO. 2: Write for Superintendent of Documents, 

free price lists of pamphlets on Washington, D. C. 

Summary Statement 

Apple blossoms turn into ap- vinegar. Many fruits are dried: 

pies of many different kinds de- such as the apple, pear, peach, 

pending on which variety was grape, and plum. The dried 

planted. Discarded apples make grape is a raisin, and prunes are 

good cider, and from cider we get dried plums. 
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1‘botti liy Virsiriin Htatfi of (J 


What happens to the tons of juicy apples that are not delicious juice pressed out to make cider. That is 
perfect enough for shipping? They are sent to the what will happen to all these tons of apples at Win- 
cider press — scratches, spots, and all —to have the Chester, Virginia. And from the cider we get vinegar. 


OLD FRIENDS of the ORCHARD 

How Man Has Turned the Crabbed Little Fruits That First Grew 
Wild into Our Luscious Apples, Peaches, Pears, 

Plums, and Grapes 


HEN the serjx^nt tempted INt he did 
it with an apple. He did not chouse 
an orange, a f>each, or a banana, popu- 
lar as those fruits are with us to-day. He 
offered a taste of our good old friend of the 
orchard. Now besides telling us a great deal 
about the nature of men and women, and 
about one of the causes of evil in the world, 
this Bible story reveals some interesting 
things as to the diet of the early Hebrews. 
Clearly, they must have regarded fruit as 
one of their great delicacies; and of all the 
fruits they knew, they must have liked the 
apple best. 

There would seem to have been a good 
many other ancient peoples who felt about 
the same way, for since the beginning of time 


the apple and the grape have been the fruits 
that poets have sung most lovingly. Of the 
many fruits that grow, they seem to lie near- 
est the hearts of men. And in spite of the 
comj:)etition the apple has had to meet from 
newer and more luscious fruits, such as the 
orange, the good old stand-by still remains 
so popular that apj)le growing is the largest 
of all fruit industries in the United States. 

Not one of our commonest American fruits 
had its origin in this country. All of them — 
the apple, the plum, the pear, the peach, and 
the cherry — were eaten by men for many 
centuries Ix'fore America was discovered. 
Their first homes were in Europe and Asia, 
and when the early English and Dutch set- 
tlers brought them to this continent, count- 




Man and Nature may feel well rewarded for all their , armfuls of these fragrant coral-edged blossoms; but 
years of patient toil when they see an apple orchard one must remember that each delicate flower gives 
in full bloom. It is a great temptation to pick whole promise of becoming a luscious fruit. 


less gardeners all over the world had already 
been at work on them for centuries to make 
them bigger and sweeter. Yci since they 
were first brought over, they have been so 
much improved that scarcely a variety grown 
here before the Revolution is raised in this 
country to-day. From those early importa- 
tions hundreds of American varieties have 
been produced, until our fruit industry is 
now worth hundreds of millions of dollars a 
year to the growers. 

A Land of Orchards 

Luckily for us, those Old World fruits took 
to the life in their new home. Every condi- 
tion necessary for fruit raising can be found 
somewhere or other in this vast land. Ameri- 
ca has dozens of different climates, and every 
sort of soil. As a result, we have been able 
to improve the common fruits more than 


they have been im[)r()ved in any other loiin- 
Our great regif)ns for raising them are in 
the northeastern states and along the Pacihe. 
Of course fruit will grow in many other 
sections; a good deal of it is raised in the 
Ozark country, for instance. But in general, 
the [)rairie states grow better wheat and corn 
than they do fruits Our greatest states for 
common fruits are Washington, Oregon, 
and above all, California. 

A well-known lecturer is very fond of tell- 
ing his audiences that since boys and girls 
need more iron in their systems, what they 
should all do is to peel an apple, eat the 
peelings, and throw the rest away. No one 
pays much attention to him, but he happens 
to be '•ight, just the same! For though we 
do not eat apples just for their iron, it is 
true that their skins do contain more iron 
than is found in almost any other fruit. Of 
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Courtaay U S.D A . photo by AokerinAn 


It is in Utah that these orchard workers are weighing in grown in the fertile soil of the western deserts once 
their baskets of cherries. Fine fruit of many kinds is water is brought in by modern methCFth of irrigation. 


and oil heaters. Diseases and insect pests are 
fought by the most scientific and elaborate 
system for spraying in the world. Sometimes 
the air will be blue with thousands of gallons 
of insecticide, which is released in clouds by 
power sprayers until it covers every part of 
the orchards. 

The Finest Apples in the World 

No grower is allowed to neglect these 
operations, and few would want to do so, 
for everyone in the region knows that the 
result of such neglect will be — just ordinary 
apples. And of course no one living in this 
beautiful valley would want to produce 
ordinary apples. Every year the people of 
Wenatchee send away many thousands of 
refrigerator cars loaded with the most finely 
colored and the most carefully graded apples 
in the world. When they reach the markets 
in London or New York they are still in 
perfect condition. 

Not many of us will ever visit a great 


apple or orange orchard, to pick the choice 
fruit ripe from the tree, but nearly all of us 
have at some time or other been able to 
climb a plum or cherry tree and to learn how 
much more delicious the fruit tastes when 
you i)ick it yourself from the bough. Those 
two homelike fruits will grow in any back 
yard where the winters are not too bitter. 
They are first cousins to each other, and 
both are descended from far-off wild ances- 
tors in Eastern Europe and Western Asia. 
Those wild forebears were not very different 
from each other, and to-day their hundreds 
of cultivated descendants have flowers that 
are a good deal alike, and all bear a fruit 
with a single stone. 

How We Change Our fruits 

The character of that fruit has been 
changed by plant breeders, very much for 
the better. Plums, for instance, have been 
dressed out in skins of purple, yellow, green, 
and black; and a whole group of them has 
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Pliulo l>> < liii'rpillnr T >rtor Co 

This ^'caterpillar” is not harmful to the fruit industry, tractor to cultivate his plum trees and to haul the 
for the modem "prune” farmer can use the same day’s pickings from orchard to packing house. 



rhoto liy H. E. ZSni merman 

Long ago, in the i8th century, this marvelous grape- To-day thousands of visitors go to see it laden with its 

vine was planted at Hampton Court, near London. a,ooo dusters, which average weighing a lbs. each. 
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been developed for no other purpose than to 
be dried and sold as the familiar prune. 

Cherries, too, have been bred for two quite 
opposite traits; we have the sweet and the 
sour. The sweet, which have taken on a 
variety of complexions, we eat raw; but the 
sour red cherries are highly prized for making 
preserves and cherry pies. Both cherries and 
plums contain a refreshing acid that forms 
a useful part of the diet of nearly all civilized 
people. 

America has many native kinds of wild 
plums and cherries, but hardly one of them 
has produced modern varieties of imj)ortance. 
It is from European and Asiatic trees that 
we have developed the hundreds of kinds 
that make plum and cherry growing a suc- 
cessful business, especially on the Pacific 
coast. Millions of plum trees bloom every 
year in southern Oregon and along the coast 
of California. 

Where Prunes Come From 

Most of the California plums come to our 
breakfast tables in the shaj>e of prunes. Now 

is true that many people who ought to 
know better make fun of the simj^le prune, 
that loyal friend of our childhood. But no 
one who understands what a valuable f(K)d 
the prune is can ever laugh at it again. Of • 
course, it is nothing more nor less than a 
very luscious plum that has proved itself 
unusually valiant in withstanding the test 
of being cured and dried. It is always picked 
ripe; and while fresh plums must ])C handled 


as carefully as strawberries to keep them 
from spoiling, the prune, largely by*' reason 
of its training at the hands of Luther Bur- 
bank, will travel thousands of miles and ap- 
pear on our tables at any time of the year. 
No wonder that thousands of tons of this 
accomplished plum are sold every year. 


How Nature Smiled on California 

California also grows more cherries than 
any other stale in the Union. Indeed, no 
other ^tate can ecjual her in the production 
of fruii:5 of every kind. Her total fruit crop 
is worth many million^ of dollars yearly. Part 
of this succe.^s is due to the kindness of 
Nature in giving the state a mild climate 
and j)lenty of sunshine, but part of it is due 
to the a[)plication of scientific methods 
taught to the fruit growers by the agricul- 
tural e.\])eriment station. 

I'he i)ear is so close ly relatcfl to the apple 
that botanists call them first cousins. They 
differ, of course, in shape and llavor, and 
also in the fact that the pear has ‘‘grit cells” 
.scattered through its llesh. Like the a])ple, 
it has a long and honorable history, h'ifteen 
hundred years before C'hrisl it was well 
known in Greece, and no onr- knows how 
long it had been eaten in China before that. 
Its seeds have bet^n found in the Swiss lake 
dwellings, where p(‘ople b\ed as much as itm 
thousand years ago. 

Nowadays some five thousiind varieties 
are grown - largely in luiro|)e, where the 
climate and soil are just right and the fruit 


If it is a good 
* * p e a c h 
year” you 
will find the 
markets 
flooded with 
baskets of 
p’;nk-cheek- 
ed beauties 
like these. 





Pho'u by Nf.rtli Curoliiiu ^tuto ('ulleno 
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1 IllllO ( III < 

There is no rain in central California between April of grapevines, to be dried into raisins by the hot sun. 
and September. So the grapes which have been It will beat down upon them with no danger of inter- 
picked are laid out in rows, between the long lines ruption from a sudden rainstorm. 
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is greatly liked. France and Belgium raise 
the best pears, often by training the branches 
to grow against a wall with a warm southern 
exposure. California is by all odds the best 
of our states for growing this fruit. 

For many centuries before the birth of 
Christ the people of China were cultivating 
the peach, which probably was found wild 
in their land. It did not make its way to 
the West for a long time; it is not mentioned 
in the Bible, nor was it known to the early 
Greeks. But the Persians learned of it and 
perhaps it was from them that the Europeans 
finally got it. 

What Is a Peach? 

Once having tasted it, everyone loved the 
‘*plum with a fuzzy coat'’ — for that is wdiat 
a peach really is. It is a close relative of the 
almond, and so close to the smooth-skinned 
nectarine that nectarines and peaches may 
sometimes be found growing on the same 
branch, and the seeds of one may sometimes 
produce trees that bear the fruit of the other. 

We have the Spaniards to thank for having 
brought the peach to America. With the 
help of the Indians they spread it over 
Mexico and what is now the southwestern 
part of the United States. Much later 
people began to plant it in Georgia, Dela- 
ware, Maryland, New York, and New Jersey, 
and to-day millions of peach trees bloom in 
those states every year. 

We say that they bloom every year. 
Whether or not they bear fruit is an entirely 
different matter, for raising peaches is the 
greatest risk in the fruit industry. In the 
first place, no really good variety of peach 
has ever been taught to stand hard frost 
while in bloom or just after the blooming 
period. Since peaches bloom early, from 
ten days to tw'o weeks earlier than apples, 
the blossoms are often nipped. Besides this, 
the trees are subject to a number of diseases, 
and are short-lived. Most growers cut them 
down at the end of fifteen years. And last 
of all, ripe peaches spoil very quickly and 
so are very difficult to market. 

For all these reasons the peach farmer 
may meet disaster, and must have a good 
price for his crop. On the other hand when 


the season is just right and the price favorable 
he can get a handsome return. Of course the 
great canning industry often comes to his 
rescue. If he cannot market his peaches 
at the moment when they are ripe, he 
can easily send them to the canning fac- 
tory, In California, where peaches are 
grown on a large scale, nearly all the crop is 
canned, or evaporated to make "'dried 
peaches.” I'lie same thing happens to the 
apricot, a close relative of the pi*ach. 

If you have read all we have just said 
about our common fruits, you will not be 
surprised to learn that California is the great- 
est fruit-producing area in the world, and 
that among us she has something like a 
monoi^oly of the sixth and last of our com- 
mon fruits. This is the grape, .so old a friend 
to man that its familiar seeds have been 
found in the tombs of the ancient Egyptians. 
There are mam' kinds of wild grape in the 
United States, and from some of them good 
cultivated varieties, like the Concord, have 
been developed. Other wild kinds have 
given rise to mcxlerii varieties used only in 
the making of graf)e juice. These arc grown 
along Lake Erie and in various localities in 
the eastern stcites. But altog(*ther only a 
fraction of the grapes grown in our country 
come from the East. The rest arc all raised 
in ("alifornia, and are descended from Old 
World varieties. 

The Grape That Gives Us Raisins 

The California grape may be eaten in two 
very different forms. First, the state raises 
the l>eautiful green and yellowish-green table 
grapes that come packed in sawdust and arc 
usually quite expensive. They are sweet and 
tender, and arc eaten skin and all Then it 
raises the kinds that can be dried into raisins. 
Thousands of acres are planted to these va- 
rieties, and thousands of tons of raisins are 
grown every year. But the largest crop of 
all consists of the grapes used to make wine. 

Large portions of California are nothing 
but vineyard, covered with the woody vines 
that the growers keep short and will scarcely 
allow 10 trail at all, even on trellises. These 
little vines produce huge crops that bring in 
hundreds of thousands of dollars a year. 
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Interesting F'acts Explained 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


Why no citrus fruits may be 
taken into California, 9-170- 
72 

Where citrus fruits came from, 9— 
172 

Why the first oranges were unfit 
to eat, 9-172 

Things to 

IIuw .oe insect pests kept out of 
a state? 

What was the home of the first 
sweet orange? 

How are orange trees protected 


How swTct oranges came to Ku- 
rope, 9-172-73 

How oranges are raised and har- 
vested in California, 9--1 73-75 

The origin of the seedless, or 
navel, orange, 9-175 

How lemons saved sailors, 9-175 

Think About 

from frosts? 

How are seedless oranges pro- 
duced ? 

What do you consider the most 
useful fruit? 


How are oranges harvested? 9 - How can a \ 
170 the great 

Did civilization always ha\*e 9 "i 73 

sweet oranges? 9 171 What is m< 

In what \vays do orange pickers anges? ' 

have to be careful? 9172 

Related JS^Iaterial 

How is land irrigated? 10 539- 2-363-64 

44 What does 

What is meant by “plant quaran- like? 2~ 

tines'"? 2- 14 1 How is one 

What did ('aptain Cook’s great other? 2 

voyage contribute to mankind? 

Eeisure^titne A ctivities 
PROJEC r XO. I : Make can- onade and 

died orange peel, 14—84. PROJECT 

PROJECT NO. 2: [Make lem- punch for a 


Picture Hunt 

? 9 - How can a grapefruit branch bear 

the great weight of its fruit? 
have 9-173 

What is meant by “grading"' or- 
ickers anges? 9-174 


2-363-64 

What does a navel orange look 
like? 2-230 

How is one plant grafted on an- 
other? 2—231 


onade and limeade, 14—88. 
PROJECT XO. 3: Make a fruit 
punch for a party, 14-88. 


Summary Statement 


The citrus fruits include or- 
anges, lemons, grapefruits, and 
limes. Sweet oranges grow on 
trees with poor roots; therefore 
the branches of sweet orange trees 
are grafted on the branches of a 


rooted tree which normally would 
produce small, stringy, and bitter 
oranges. In this way we can al- 
ways produce fine oranges with- 
out planting their seeds. 




A FAMOUS FAMILY OF FRUITS 





^ i ^ 


I’hoto by Udiod racific Ky. 

There are few things in the world mote beautiful than 
an orange grove, whether the trees are covered with 
perfumed blossoms or heavy with ripening fruit. Here 
winter and summer are not far apart, for the orange 


trees bask in the warmth of a sunlit valley, to the 
right is a stately palm, and in the background, rising 
like a rugged protective screen, are the snow-peaked 
mountains of California. 


A FAMOUS FAMILY of FRUITS 

About the Golden Spheres That Are the Ornament of Every Break- 
fast Table and the Backbone of a Famous Summer Drink 


0 .L along the borders of California, 
wherever a road or railway crosses the 
boundary line, there are groups of uni- 
formed officials who examine the baggage on 
every train and every automobile coming 
into the state. No one may pass them with- 
out a thorough inspection. This has nothing 
to do with contagious diseases, nor yet with 
the detection of crime. The officers are look- 
ing for what would seem to be about the 
most harmless things a traveler can carry — 
they are looking for oranges and lemons. 


Whenever they find one -and whenever they 
come on a grapefruit or lime, a kumquat or 
tangerine — they seize it at once and burn it, 
for no one may bring into tlie state any fruit 
belonging to the citrus (sit'rus) family. 

Now why, one naturally asks, does the 
state go to all this expense? What could be 
the harm of admitting a few oranges and 
Icmonsr The answer lies in the fact that 
the sale of those fruits amounts to millions 
of dollar^ a year in California; only the 
petroleum industry overtops it in size. Nat- 





1 iiolu b) 1 luriilu L ilruM Ana ii 

This fine orange tree which grows in Florida is the re- 
sult of many years of patient breeding. Florida oranges 

urally the people of the state wish to do 
everything in their power to protec t so great 
an industry. 

And what do they protect it from? From 
an innocent-looking little lly that a few years 


are very juicy, and the state does a big business in 
selling the juice in concentrated form. 

ago was accidentally brought to Florida from 
the Mediterranean, It at once set about its 
deadly work of destroying the orange crop. 
\Nith the result that many growers were 
ruined and a number of banks were wrecked. 
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No wonder the people of California are doing 
everything in their power to keep the terrible 
immigrant out of their state. They are try- 
ing to protect an industry that raises roughly 
a half of the oranges and practically all 
the lemons used in the United States. 

In spite of the fact that we grow so many 

citrus fruits, not one of them , . ^ . 

is a native of the New 
World. Some of 
them, like the 
orange, have been 
known for two 
thousand years in 
India. In fact, 
most scientists 
think that it was 
in India or South- 
ern China that the 
orange, and perhaps 
all the citrus tribe of 
fruits, had their wild home. 

But it did not take the Span- ^ 

iards and Portuguese long to ^ 

bring the citrus fruits to the ^ 

New World, after they had • 
discovered it. Once here, those > 

delightful visitors from the 
Orient turned to and con- photo by cai.runaa t 


' 


For all fine oranges, lemons, and jgrape- 
fruit are the result of long and patient selec- 
tion by the plant breeders. Few of them are 
raised from seed, and almost none are grown 
on their own roots. The varieties with the 
best fruits often have poor or tender roots, 
and must always be budded or grafted on 
stout stocks which would otherwise have 
small, sour, stringy fruit. 

^ jjl) Oranges were well 

known in India and 
% tropical China 

h>i^g before the 
Christian era, but 
i ^ these regions were 

A M so remote that 

I \'vcTc rarely 

‘ visited by travel- 

' JfM ers from the West , 

^ and were never 

^ fl reachcdbyscaun- 

til after the dis- 
Jl* very of .\ merica 

1| Oranges, then, 

' Iw were unknown to 

most 

' for the first thou- 

sand ytJars after 

Christ. But in the ninth 



quered the hemisphere on Above, you see the pkker transferring century some Arabs travel- 

their own account. In a short oranges which are in his picking jjy caravan from the Fast 
^ . , , , , . bag to an orange crate. In the circle is , ® ^ 

time they had escaped from a “close-up” of the picker^s hands, brought the first orange to 


the gardens in which they siTI w^h a Constantinople, 

had been planted and were will notice that in both pictures he is No one cared 


making themselves at home 
in the wilds of both North and South Amer- 
ica. Their seeds were carried by birds to the 
most distant jungles, and there one may find 
the trees growing to-day. 

Now of course those wild orange trees took 
not the slightest interest in making their 
fruits delicious to man. Their whole efi&prt 
wrfs to adapt themselves to the new soil and 
climate. Their fruit was sour and stringy, 
and so people thought that sour and stringy 
was what an orange must always be. No 
one knew that it could be made into one of 
the most delicious of Nature’s gifts to man. 
So the result of this first transplanting of 
oranges to the New World was to retard the 
development of the citrus industry by many 
years. 


wearing gloves. 


oth pictures he is No one cared much for the 
jloves. fruit, for the Arabs had 

brought samples of the bitter orange only. 
They did not know that there were two 
kinds, the bitter orange, now used mostly to 
make marmalade, and the sweet orange, 
which is the ordinary orange sold in the 
markets. For two or three hundred years 
Europe had only bitter oranges — all because 
of that mistake of the Arabs. The fruit 
was mostly grown in Spain, in the neigh- 
borhood of Seville, and so it came to be 
called the Seville orange. That is still the 
name for the bitter orange in England, where 
it is used by the million every year to make 
that attendant upon every English breakfast 
— orange marmalade. 

Some time late in the fifteenth century 
Portuguese seamen brought the first sweet 
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orange from India or China to Europe — 
probably to Italy or Spain. From that al- 
most chance introduction, orange raising has 
grown to be an immense business in Spain, 
where millions of boxes are harvested every 
year. Only the United States exceeds this 
huge output. 

What Is the “Florida Orange”? 

It is said that the gallant Ponce de Leon 
(pon'tha da la-on') first brought the orange 
to the United States when he landed in 
Florida (1513) in his search for the Fountain 
of Youth. Certainly it could not have been 
started here very much latei, for when the 
early settlers came (1565*) they found plenty 
of citrus fruits of all sorts growing wild in 
Florida. From those wild groves the so- 
called ‘ 4 dorida orange” of to-day is largely 
descended. P is really a Spanish orange, 
very juicy, sweet, winy, and covered with a 
thin tight smooth skin. It differs from the 
navel orange in flavor and in the fact that 
it has kept some of its seeds. Navel oranges 
are grown very little in Florida. They do 
not bear well there. 

Though Florida started raising citrus 
fruits some two centuries before California, 
the western state for a long time took the 
lead . Florida growers had bad luck . Most of 
their groves were killed by frost in 1895, 
and many were lost in later freezes. Besides, 
they were visited by j:)ests, especially the 
dreaded Mediterranean fruit fly. But the 
growers did not give up. They had skill and 
patience and enterprise, and finally during 
World War II they exceeded the California 
output by a wide margin. The two states will 
doubtless run neck and neck for many years. 
Other states too are planting citrus groves. 
All of the regions along the Gulf of Mexico 
can raise the hardier varieties, and Arizona 
by the use of irrigation has developed a great 
many excellent groves. 

Unusual Citrus Fruits 

Florida has always been the state to raise 
the rarer citrus fruits. There the grapefruit 
was first marketed around 1900— though the 
Spaniards had imported it nearly four cen- 


turies earlier. To-day it is one of Florida's 
most profitable crops. 

That delightful, spicy little fruit known as 
the tangerine first arrived in the New World 
at New Orleans around the middle of the 
last century. But eventually it made its 
way to Florida, was developed there, and now 
is grown there in large quantities. It too 
came originally from Southeastern Asia. 
Often it is referred to by the older name of 
‘‘mandarin,” and in that case the name 
“tangerine” is reserved for a variety of man- 
darin known as the Dancy. But if there ever 
was a real distinction between the two varie- 
ties it has long been wiped out. The tangerine 
is the hardiest of all the citrus tribe, and 
grows in many orchards in Texas and along 
the Gulf. 

Like oranges and lemons, limes were first 
brought to Florida by the early Spaniards, 
but until lately we got most of our supply 
from the West Indies. Now Florida grows 
them abundantly on the warm sandy keys. 
They are closely related to lemons but tend 
to run smaller and often have a bright green 
skin. They are coming into wide use. 

The Tiniest of Citrus Fruits 

The dainty kumquat (kum'kw6t) , smallest 
of the citrus tribe, made its way here from 
China around 1850 and is grown in many 
parts of Florida, for it is very hardy. The 
fruits are borne on a bush, and are mostly 
used for making preserves, though the raw 
fruit, eaten skin and all, is delicious. 

There arc still other members of the citrus 
family that are never seen in the market. One 
is the shaddock, which takes it.s name from a 
Captain Shaddock who sometime before 
1707 brought the seeds to the island of 
Barbados. The fruit, which is somewhat 
like a grapefruit, is bitter, coarse, and sour. 
A single fruit will sometimes weigh as much 
as fifteen or twenty jxmnds. Often the flesh 
is pink, as is the flesh of some grapefruit and 
of a delicious orange called the blood orange. 

In Italy is an orange tree that is over 
seventy feet high. In California the trees 
are not allowed to grow much over twenty 
feet high. They are set out in even 
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Photo hy CJAliforziia Frozt CJrovkorn’ \<»s'n 


Did you know that most of the oranges you buy passed 
through many white-gloved hands before they came 
to you? The picture above shows the process of sort- 
ing in an orange factory. A tramway carries the fruit 


past rows of workers who separate the bruised and 
inferior oranges from the better grades. Then the 
,fruit is measured in a ‘‘sizing" machine. Finally it is 
packed in crates according to size and grade. 


rows, which are .sometimes miles Jong. Tre- 
mendous jMiwer cultivators keep the ground 
between the trees cultivated and free from 
weeds. 

One of the most interesting sights in an 
American orange grove may be seen only in 
winter. The orange is not a strictly troi)ical 
crop, and will even stand a slight frost. But 
it wall not stand a heavy one, such as may 
on rare occasions visit any part of the United 
States. Such frosts in the old days killed 
thousands of citrus trees in both California 
and Florida. But that docs not ha[)pen any 
more. The growlers have an elaborate cejui])- 
ment of oil stoves and smudge [)ots set all 
through the plantations. Whenever the 
weather man tells them that there is danger 
of frost, gangs of men start these little fur- 
naces going. Fire is kept in them all night 
to take the edge off the nipping air, for the 
‘^miidore keeps the heat from rising. The 


cost of such fires is (onsidernblt*, but willioiil 
them the growers would sometimes Itise 
many, many thousands of dollars. 

Orange-blossom time is a period of pure 
enchantment. \o fruit blossom can compare 
w'ilh the orange in fragrance'; and even the 
foliage of the tree is aromatic. But the 
growers see that few' blossoms are yiicked, 
because fruit will follow' soon if the trees 
have pro])er care. 

Part (jf that care is to see that the trees get 
, enough water. California has identy of heat 
and sunshine, for in the orange rc*gions there 
are almost .^20 clear days a year. But the 
state has a very j)oor rainfall. To overcome 
this all California orange groves are irrigated; 
otherwise they would not produce gocxl, juicy 
fruit. 

In the north no one ever eats a fresh, trec- 
riixincd orange. Such a fruit spoils so quickly 
that the growers do not dare to let the pick- 
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wait until the oranges arc perfectly ripe. 
The«/ruit that is shipped has always been 
picked when it was still (juitc green. All the 
picking is done by hand, and with the great- 
est care. Each picker carries a small bag, 
which holds only a few oranges; in this way 
the fruit is never crowded together as it is 
picked. Wagons (art the freshly-|)icked 
oranges to the huge packing shed, where 
hundreds of girls l)cgin the work that ends only 
when the fruit reaches you in the market. 

First the oranges are sorted as to Mze. 
Each grade then goes on long, power-driven 
racks to another group of girls. Every fruit 
with even a faint scratch is picked out of the 
lot. Then the perfect oik^s are wrapped in 
lis'-uc paper and packed in the boxes you 
see in the market. 

If you should ever land on the water front 
of liahia (ba-e'a), Itra/il. a dozen old women 
will at oncf* •() >ell vou what are tlu‘ 
lincsl oranges in the world. That wonderful 
old (iiy, oiue the capital of Hra/il, seems 
alwavs to have l)e(‘n noted for its oranges 
as well as for its thr(‘e hundred and more 
churihes aitd for the beauty of its cloister 
gardens. 

An Orange without Seeds 

Somewhere about i()00, (juiie by accident 
and as a j)ure ‘■sj>ort,” an orange tree in 
Ikihia produced Iruit witli no ^eeds. It wa'^ 
a sj)len(li(l orange, juicy, sweet, and of the 
tinest ilavor. Instead of secs Is it had a ciiii- 
ous growth at one end, just under the skin, 
h was a pure freak. That freak was the 
‘‘navel” seedless orange, and a lew plants 
of it were lirst brought to the United States 
around 1S70. 

The Bahia orange made the citrus industry 
a great business in .\mcrica. No sj)orl in 
the horticultural world has ever b(*en so 
valuable as the navel orange, hidden away 
in that Brazilian city of churches for over 
two hundred years. Of course it has always 
J)een propagated only by cuttings or grafting, 
as it never has any seeds. 

lAmions have been cultivated far longer 
than oranges in Europe. They fust canu' 
from India, but in 1492 they were so common 


around the Mediterranean and in the Azores 
that there was already a large trade in them 
to England. 

In thiise days no one had ever heard of 
vitamins, but everyone knew that English 
sailors were always getting scurvy, a di.sease 
almost unknown to-day but for many years 
the seaman's scourge. It was caused by a 
diet in which there were loo few vitamins, 
and it was soon found that sucking lemons 
cured or prevented it. 

How Lemons Serve the Sailors 

For years after this fact was discovered 
every English ship was forced to carry enough 
lemons *^0 that every sailor could ha\c his 
daily ounce of lemon juice. To-day we know 
that all the citrus fruits are very rich in vi- 
tamins, but especially the lemon. Vitamins 
ha\e no food value in themselves, but these 
citrus vitamins — or vitamin C -are valuable 
because they protect us against infection'^. 

\earl\' all the lemons in .Vmerica are grown 
in California. The crop is nearly as valuable 
as the orange crop, and much less expen- 
sive to handle, for ripe lemons will keej) a 
long time. Of course, in spite of all the 
lemonade drinkers and lemon-pie makers in 
the country, the lemon crop is very much 
.smaller than the orange crop. The slate docs 
however shij> some millions of boxes of lemons 
a year. A good many are used in California 
in the making of citric acid, which is used for 
“arlilicial lemonade" and in ])rinling cotton 
cloth Orange and lemon oil are also 
\al liable. 

Citric acid is found in all the citrus fruits, 
rhey may have dilTerent flavors and be as 
different in size as a grapefruit anil a kum- 
quat, but all of them contain .^ome of it. 
'Fhe Romans knew aliout certain of these 
fruits -the lemon, perhaps the lime, but es- 
pei'ially the citron, which is a fruit a little 
like a lemon but not pointed at the end. 
Only its aromatic rind is valuable; this is 
often used in making delicious confections 
and preserves. The Romans called it a 
“citrus." Hundreds of years later lannaeus 
grouped together all the plants with a citric 
acid fruit and called it the citrus family. 
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interesting i 

How we became acquainted with 
cocoa, 9—177 

Where chocolate comes from, 9- 

nv 

How cacao p)ods provide choco- 

Things to 

Why was chocolate unknown to 
the first Spaniards who came 
to America? 

How are cacao pods treated by 
chocolate makers? 

Why are a great many cacao trees 
needed to supply the w^orld’s 
chocolate and cocoa? 

Why are rich candies sometimes 

Picture 

Where can you find cacao trees? 

9-177 . 

In what is raw chocolate found? 

9-177 

Related 

What drug used in medicine and 
dentistry comes from the “co- 
coa'’ leaf? g— 217 
Besides chocolate, what other 
gifts did we get from the Tndi- 


"acts Explained 

late, 9-1 77-78 

Why chocolate has a high food 
value, 9 I 78 

How cocoa is made from choco- 
late, 9- I 78 

Think About 

hard to digest? 

How is chocolate turned into 
cocoa? 

In what way is cocoa as bad as 
tea and coffee? 

What affect does the eating of 
too much candy have upon the 
health? 


Hunt 

Why do cacao pods grow on the 
tree trunk or the larger 
branches? 9-178 

Material 

ans? 9-104, 221 
What does a cacao pod look like 
when opened? 2—127 
How did Indians flavor their 
chocolate ? 9-207 


Leisure-time Activities 


PROJECT NO. i: To make 

Summary 

Mexican Indians gave choco- 
late to the world. The pod of 
the cacao tree contains a few 
beans, which are dried in the sun 
and are then crushed to remove 


candy, see 14-84-86. 

Statement 

the cocoa butter. The chocolate 
that is left is called cocoa. When 
we add extra cocoa butter to co- 
coa ano sugar we have chocolate. 
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Did you know that the chocolate you eat was once 
wrapped up in a pod, as a pea is? When the pods 
have ripened on the cacao tree, the natives pick them, 


using long poles to knock them down when the pods 
grow out of reach. The photograph above was taken in 
Ecuador, where the cacao tree thrives. 


CHOCOLATE and COCOA 

The Strange, Bitter “Bean” That Gives Us the Delicious Coating 
to Our Candies and One of Our Most Nourishing Drinks 


TIEN tlic Si);iniar(ls first came to 
America they found the Indians of 
Mexico drinking a cold, frothy liquid 
.so bitter and strong that the Kuroi)eans made 
a wry face when they tasted it. The Aztecs 
called it “chocolall/’ and said it came from 
the ‘^cacao’^ tree. No European had ever 
heard of it, for the cacao (ka-ka'o) tree is 
found wild only in tropical America. 

You have doubtless guessed already that 
what the Indians were drinking was cold, 
unsweetened chocolate. They had no sugar 
to sweeten it with until the Spaniards brought 
sugar from Euro[X', but they had neverthe- 
less been drinking their “chocolatr' for hun- 
dreds of years before 1492, and knew all 
about the tree that gives us cocoa and choco- 
late to-day. 

The chocolate tree, known usually as the 
^‘cacao/’ is found native in the warmest and 
wettest parts of tropical America, though 


to-day most of our chocolate comes from 
trees planted in tropical Africa. It is a small 
tree, bearing about six thousand llowers a 
year; of all these blossoms only about twenty 
ever produce fruit. This fruit consists of a 
large pod, which, strange as it may seem, is 
borne dircx'lly on the trunk and larger 
branches of the tn'c, never on young twigs. 
Even those twenty pods would not mature 
unless the cacao trees were grown under the 
shade of other larger trends. Sometimes the 
sheltering Irc'c is a banana. 

A cacao plantation is a busy place when 
the fruit is ripe. The pods, which weigh 
about a pound each, are picked from the 
trees and slashed oi>en with a heavy knife. 
Inside there is a sweet watery white pulp in 
which are cmbeddetl the cacao beans. These 
rarely w'eigh more than a few ounces to a 
pod, so it takes many millions of trees to 
produce the half million tons of cacao beans 
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that are harvested every year to supply the 
world with ctxroa and chocolate. 

The beans that are hidden in these big 
purplish-brown pods are about the size of 
almonds, but not pointed at the end. As 
they come from the pod they arc covered 
with the white slime of the pulp. At first 
they are merely stacked in heaps, where for 
about three days their slimy, sweet 
covering makes them ferment very 

This fermentation hel[)s to , 
cure the bean, but it also adds 
to its natural bitterness. 

After the third day the w 

beans are spread out in the " 

sun to dry. Sometimes \ on M99UHrn^ 

may see many tons of tlie 

cinnamon-colored seeds 

spread out thinly on huge i/: > 

pieces of canvas, but in ‘ ^ 

vcryrainy regions the bcan.^ t i- ^ ; 

are dried in ovens. They 

must be perfectly dry he- A 

fore being packed in the 

laige sacks for shipment; other- 

wdse the whole cro]) wouM mil- 

dew long before it could reach 

the cocoa or chocolate factory. 

You may have noticed that 






these nibs consists of “cocoa butter,” a rich, 
oily, dark-brown fat which is one of the 
richest foods in the w'(;rld. Tt is because of 
this richness that chocolate has such a high 
food value; not only docs everyone with a 
sweet tooth like it for its delicious flavor, 
but soldiers and explorers rely uj3on it as one 
of the mo.st highly concentrated foods found 
in the plant world. 

Chocolate, in the old days, w^as 
.simply the ground cacao nibs 
mixed with enough sugar to 
overcome their natural bitter- 
ness. But modern candy 
makers found that they 
needed even more (’ocoa 
butter in the mixture than 
W ^ \ is naturally found in the 

WyR 7 'f, nib. So to-day we add to 

" the mixture of cacao nibs 

and sugar a fairl\ large per- 
H cent age of cocoa l>ulter 

It is just that extra (juan- 
lil\ of coco.i but I (‘I* that 
makes some randies hard 
A< * to digest, they are too rich 
ft also acaounts for the verv 
liW y* large manufacture dt the ordi- 

nary cocoa that we use as a bev- 
erage. f or it was .soon found 


up to this stage we haxe been This is the way the pods grow that if too much cocoa butter 


speaking only of was left in cliocolato that \^as 

trees,” and ‘^cacao beans,” and from the larger branches and to be used as a beverage, the 
not of cocoa or chocolate, both fjom^c^wigs!^ Itts just as*w^ drink was loo rich and oily. So 
of which are manufactured prod- that this is so. for a pod usually mac hines wvre invented to take 
ucts made from the cacao bean, ^a^ucr *branches^wouid*^^ most of the cocoa butter, 

In the old days pco{)le thought be strong en^ugh^to bear such leaving the cocoa. They consist 


speaking only of “cacao,” “cacao 


not of cocoa or chocolate, both 
of which are manufactured prod- 


chocolate and cocoa came from 
w^hat they called the “cocoa-nut” palm. 
They simply mistocjk the Indian “cacao” 
for “coco,” the name of a fruit which really 
does come from the “coconut” palm. Aind 
so che words got badly mixed in common 
usage 

The very bitter, dried cacao bean is cov- 
ered with a more or less papery' shell, which 
is easily crushed and blown away by fans. 
What remains when the shells are removed 
are called “cacao nibs”; they are the reaJ 
raw product for the making of both chocoiaie 
and cocoa. More than half the weight of 


of huge healed rollers, .somewhat 
like the rollers on a mangle in a laundry. 
Through this machine the nibs are forced, 
and from them is squeezed more than hall 
their load of cocoa butter, or fat. Most of 
this, as we have seen, is added to the choc- 
olate mixture, but a good deal is used in 
making cattle food, {>erfumc, and even a 
medicinal oil. The cocoa that is left is high 
in food value, and like tea and coffee con- 
tains a powerful stimulant. 

“Cocoa,” then, is chocolate with most of 
the fat r'-moved, while “chocolate” has an 
added dose of fat, rescued from the cocoa. 
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The STORY of BANANAS 


Reading tJnil 

No. 16 


A HRLJIT THAT MANY I.IVE ON 


Xotr: For basic injormatioo 
not found on this pa^c, consult 
the f^cnrral Index, VoL 75 . 

! nterestin^ 

How hanan:is came to Ihe We^^t 
Indies, 9 180 

How the steamboat helpe<I Xew 
N'orkers to ^et bananas, 9-1H0- 
81 

The unusual way in which ba- 
nanas are shipped, 9 iSi 

T hi nils to 

Why is speed so important in 
shipping bananas? 

W hy are I'leen bananas shipped 
m cliilled jiarts <if a boat-^ 

Picture 

Where does Manila hemp come 
from? 9 180 

How l(»n^ has mankind known 
the banana*' 9 180 

Related 

How is rofie made from Manila 
hemp? 9 282-86 
How does (Vntral America ship 
its bananas? 7 41 
Where do the Ikanana Islanrls 

heisure-time 

PKOJIX'T NO. 1 : bo a slice of 
banana add some iodine, A blue- 
black color shows the presence of 
starch, 9-183. 

PROJEC'r NO. 2: Tn find out 

Sum tnary 

Bananas are to the peo|)le in 
the tropics what potatoes are to 
us in the north. 'The banana 
plant, a piant herb, grows up 
once a year and then dies down, 
after which a new shoot comes 
up aizain. A bunch of bananas 


For statistical and current facts, 
consult thr Ru hards Year Book 
Index. 

Pacts P xplai ned 

How bananas are rijuMied, 9-181 
d'he banana plant, 9 181-8:^ 

H ow new banana jilants are ob- 
tained! , 9 183 

Bananas that remain green and 
are cooked. 9 183 

Think About 

W hat kind of l)anana is cooked 
like t)ur potatoes*" 

Do you think you would enjoy 
liv ing t'li banan.'i^^^ 

Hunt 

In what comlition are bananas 
harve'^led? 9 182 
W here are bananas ripened? 9- 
18^ 

iM at€'ri€il 

send their bananas*" 7 ()0 
How are b<mana stems used by 
some Indians in tlie tropics? 
10 137 

A ctizdties 

if bananas have sugar, boil a 
small piece in Benetlict's solu- 
tion. A brick-red color shows the 
presence of a simple sugar, 9 180. 

Stati^ment 

may weigh about seventy-five 
IKiunds. Bananas are shipped 
green and! kept at a li^w tempera- 
ture in the boat. They are rip- 
ened for sale by raising the teni' 
perature. 
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THE STORY OF BANANAS 



“The most delicious thing in the world is a banana,’* 
said Benjamin Disraeli, a noted English statesman. 
And so many people are near to agreeing with him 
that banana plantations spread like vast low forests 
through many tropical countries. The armies of 
Alexander picked this nourishing fruit in India more 
than three hundred years before Christ. Since then 


its cultivation has spread around the globe, and whole 
races make it their staple article of diet. Its gigantic 
leaves shed the rain from a roof, will serve the grocer 
as wrapping for a parcel, or do duty as an umbrella or 
raincoat. And the fibers of a kind that is not good 
for food form the Manila hemp that is woven into 
excellent rope or ground up to make ^anila paper. 


A FRUIT THAT MANY PEOPLE LIVE ON 


In Many Tropical Countries People Rely on Bananas for Food 
Just as You and I Rely on Potatoes — and the Obliging 
Plant Serves Many Other Purposes Besides 


UST because our bananas come from 
the West Indies, many of us think 
they must always have grown there. 
But that is a mistake. The natives whom 
Columbus found in the West Indies were 
eating Indian corn and tomatoes, but they 
had never heard of a banana. The banana 
came from Asia at the start, though by the 
time of Columbus it had spread to many 
tropical parts of the Old World. Not until 
1520 was it brought to the West Indies, but 
then it throve so well that in our clay the 
banana groves of tropical America take up 
enough land to cover all the New England 
states. And it is from the tropics that we 
get all our bananas. 

We have not always had them. In the 


old days of sailing vessels a banana was a 
rare thing in New York or Boston. The 
story of how we managed to get bananas is 
really the story of a race between two things 
— sugar and steam. Bananas arc very rich 
in sugar, and therefore they ripen and rot 
very rapidly — so rapidly that they hardly 
ever stood the trip to New York in a sailing 
ship. Only after the steamboat came were 
they really well known in the north. But 
then a great industry began to spring up and 
grow until it now yields many hundreds of 
thousands of tons of bananas every year. 
To-day the industry employs many miles 
of its own railways and whole fleets of special 
ships, together with the radio and various 
kinds of ingenious machines -all to keei:» 
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a ship is clue in two days and wants forty 
thousiind bunches of bananas, j)rimc grade. 

HuncliCd.^ of men, mostly start 

at once on the toy trains for the banana 
fields, often many miles a\\ay. Night and 
day the trains arc loaded with green, unrij^e 
fruit — never with ripe, yellow bunches — and 
start back for the dock. 

liefore the ship arrives it has started to 
force air artificially chilled into all ])arts of 
the hold. Day and night, by special ma- 
chinery, the ship is loaded full, each bunch 
of the fruit being handled very' carefully 
but very fast. Fjnally men go down among 
the racks of bananas to sec that the ther- 
mometer never gets much above or below 
fifty-six degrees. This kcej^s the bananas 
from ripening. 


waiting train. The cars are heated, or 
cooled, to fifty-six degrees, and the fruit is 
soon speeding over the counlr\\ 

Finally the bananas arc almost ready to 
eat; but not quite, for they must still be 
pul into a ^‘rij)cning room.” Here the tem- 
perature is what it would be back on the 
hot plantation. In a lew hours the fruit 
turns yellow and the sugar}' llavor, so long 
held in check, is properly developed. And 
then — but the rest we shall leave to your 
imagination! Only do not try to eat it until 
it is quite ripe— that is, until the skin shows 
brown spots. 

A bunch of bananas grows on one of the 
largest herbs in the world, often twenty feet 
high. It is a stout herb, for it must hold up 
to tlie tropical sun a bunch of fruit that 
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Grown bunches of bananas 
are gathered at least once a 
week on a given plantation, 
for planting, cultivation, and 
harvest all go on the year 
round. Above, a ‘'cutter” is 
shown severing a bunch of 
green bananas from the 
stem with a heavy knife. 
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Often bananas are carried 
from the plant to the train 
^ in “slings” across the backs of pack animals, as shown 
above. 

Aw? A bunch of bananas is received, as it is 

cut from the tree, on the back of a work- 
man called a “backer.” He often “backs” 
>] his load all the way to the train, as the 

^ native below is doing. 


Above: A baby 
bunch of bananas 
that has just 
emerged from the 
bud. 


Oval: Tucked away in this bud, 
which appears at the top of the 
plant’s stem, is a tiny green 
bunch of bananas. 


Below: At the loading depot, 
where the bananas have been 
brought on the backs of men or 
animals or by tram, the bunches 
of newly-harvested bananas are 
loaded on trains to be carried to 
the dock. There they are trans- 
ferred to ships for a long journey 
to the world’s great markets. 
Eventually they will find their 
way to nearly every country on 
the globe. 
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The STORY of the PINEAPPLE 


Reading Unit 
No. 17 


A FRUIT THAT IS NOT A FRUIT 

Note: For basic information For statistical and current facts, 

not foi 4 nd on this page, consult consult the Richards Year Book 
the general IndeXy VoL 75. Index. 

Interesting Facts R xptained 

The value of the Hawaiian pine- us, 9 180 

apple crop, 9—185 How pinea|)ples reproduce, 9 186 

Why the pineapple is not a fruit. How Filipinos make cloth from 
9-185 [lineapples, 9 iSVi 

Why pineapple juice is good for 

Filings to Think Abf>ut 

What happens to the flowers of a How can a seedless pineapple re- 
pineapple? jiroduce? 

What part of the pineapple i.s How often must pineapjiles be 
most like a fruit? planted? 

Picture Hunt 

What sort of clothing must pine- [)ineai)[)le field? 9 186 

apple gatherers wear? 9 185 What part of a pineai>ple is 

How are weeds kept out of a [ilanted? 9 186 

Related Til aterial 

What is the work of plant en- Where are the largest [>ineiipple 
zymes? 2-53 canneries in the world? 8 459 

How did the pineapple get its Htnv can pinea|iples be riiiened 
name? 2-119 ahead of time? 2 219 

What kind of fruit is the pine- How are pineapples canned? g— 

apple? 2—118-22 230 

Leisure-time Activities 

PROJECT NO. I : Make some crown of a pineapple and plant 

pineapple lemonade, 14—188. it in wet .sand. Keep it in a 

PROJECT NO. 2: Cut off the warm, sunny place, 9 186. 

Summary Statement 

The pineapple, which is one of crop grows either from ‘^suckers,” 

Hawaii’s most valuable products, or from the crowns, which are 

is really not a fruit. The flowers cut off at the canneries and 

do not ripen into fruit, and no replanted, 
seeds are produced. Each year's 
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THE PINEAPPLE 



I'tiuui by llHwaiiaa rimappla Co 


Most people know tbe pineapple only from having seen of leaves. Gatherers must be careful to wear stout 
it in crates at the grocer’s; very few would recognize clothing to protect them from those leaves, which are 
it in the field, where it is half hidden among a mass shaped like swords — and almost as sharp I 

A FRUIT THAT IS NOT a FRUIT 

How a Prickly Jungle Plant Grew into Our Modern Pineapple, 
and Became More Valuable than All the Inca's Gold 


N THE jungles of South America the 
greedy Spaniards who crossed the seas 
in the wake of Columbus found a curi- 
ous plant that was worth more than all the 
gold they stole from the Incas. Of course 
no one knew in 1540 that this spiny-leaved 
growth, with its curious flowers and rather 
poor fruit, could be developed into our mod- 
ern pineapple; and it is only within the last 
fifty years that the canning industry has 
shown us that the pineapple crop in Hawaii 
alone may be worth many millions of 
dollars a year. The original plant gave no 
hint of its real value. So the Spaniards went 
ahead, murdering and stealing, and left it to 
men who came later to reap the riches to be 
made from the strange-looking fruit — which 
in spite of its name, has nothing to do with 
a pine tree nor yet with an apple. 

Modern pineapple plantations are very 
prickly places. All the leaves, and many 
basal “suckers,^' have spiny margins, so that 
harvesting pineapples is a delicate business 


for bare-lcggcd natives. The plant sends up 
from the center a stout stalk with a compact 
flower cluster of violet or reddish blossoms 
near the top; this stalk is crowned with a 
terminal rosette of spiny-margined leaves, 
'^rhere are also many spiny bracts, or tiny 
leaves, scattered through the flower cluster, 
which gives no hint that it will ever prwiuce 
one of the juiciest and finest fruits of the 
Tropics. 

In all modern varieties of pineapple the 
flowers are practically sterile (sti^r'fl); that 
is, they rarely or never produce a fruit. 
What we call the “fruit” is really a remark- 
able structure that is not a fruit at all, for 
unlike all true fruits, it is not a part of a 
ripened ovary. Pineapple fruits are merely 
a conglomeration of the main flower stalk, 
the prickly bracts, and the individual flower 
stalks, all fused into one juicy mass. 

The only part of a pineapple that might 
be called a fruit is the outer shell of prickly 
segments. Even these are only the remnants 






THE PINEAPPLE 



Photo by IlawMian Pineapple (' 

Here you see a group of Hawaiian workmen culti- strip of *'paper mulch,” which is put there to keep the 

vating rows of pineapple. Between each row is a long ground moist and prevent weeds from growing. 


of unfertilized llowers; and we throw them 
away as we cut the rind oflF the fruit. iUit 
this outer rind of false fruits does help to 
preserve the delicious juice and the spicy 
fragrance of a pineapple. That juice, which 
is so popular as a ‘‘pineapple drink, also 
contains one of Nature’s most valuable di- 
gestive products. This is a substance called 
an “enzyme,” w'hich aids in the digestion of 
pMteins, esjjecially meat. 

But most people love fiineapple only for 
its flavor, which is just as good when the 
fruit is canned as when it is in its fresh state. 
No other tropical fruit has such a fine fra- 
grance. And this flavor and fragrance are all 
the more remarkable because the [lineapplc 
is not a true fruit, and never produces am 
seeds in its cultivated state. 

While pineapples are growm in all tropical 
countries, Hawaii produces more than any 
other region. The plant needs great heat 
and plenty of rain . Both are found in Hawaii, 
where pineapple plantations cover hundreds 
of square miles. Thousands of natives work 
to take care of the fields, and thousands of 
lalxirers work in the canning factorie^s, 
which are all near the plantations. 

Where New Pineapples Come From 

Perhaps you are wondering why the pine- 
apple does not die out, since it produces no 
seeds. Most seedless plants would disapjiear 
if man or Nature had not provided some 
other method of propagation. But the pine- 
apple is in no danger. Pineapple plants are 


j)roduced by tlic rnfllion every year, wholly 
by the rooting of the basal suckers or of the 
“crown” at the end of the fruit. When we 
buy a fresh pinea[)j)le this crown of leaves is 
ahvays on it. But the canning factories cut 
it off and plant it in sand — just as you may 
do at home, if you care to. If you keep this 
cutting in a place as warm and nn)ist as the 
Hawaiian pineapple fields, it will root and 
grow into a new pineapple plant. 1'he ba.sal 
suckers, W'hich are never seen aw'a\' from a 
plantation, wall also take root arrrl grow'. 

, How the Pineapple Reached Europe 

A steady supply of new' ])larits is produced 
in this way; and they are badly needed. For 
since the j)ineapj)le ]dant ilow'ers and fruits 
only once, millions of new' plants must be 
set in the fields every year. 

When the first pineai)j)le reached Fhigland, 
in the reign of Charles II, it was a rare and 
costly fruit. The Spaniards called it “piha” 
(l)e'ny«a), and it is still so called in all Spanish 
countries. Before it journeyed to Europe as 
a delicacy the Spaniards took the plant to 
the Philippine Islands, w'here it is widely 
grown to-day. Though the Filipinos like its 
fruit, they nevertheless grow the plants so 
close together that the crop hardly produces 
any fruit at all. This is done becau.se crowd- 
ing the i>lants makes them grow much longer 
leaves, and it is these leaves that the Filipinos 
want. The natives scratch out a fine white 
fiber whxh is spun into a thread and then 
woven into a smooth, durable fabric. 
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The STORY of the PALMS 


Reading LJnit 
No. 18 


THE EOROEY PAEM 

Note: For hash' information For statistical and current facts, 

not found on this pa^c, consult consult the Richards Year Book 
the general Index, Vol, 75. Index, 

I nterestinfi Pacts P xplained 

Why palms are ^rown in many Why the [lollen nf the date tree 
places, 9 i8g is valualile, 9-190-91 

How palm oil is used, 9 190 The ten most important palms 

The date palm, a tree with four and their uses, 9 191 

hundred uses, 9 190-91 

Filings to Fhink About 

Wh.'* ^re the uses of (lalrn oil'* What products does man obtain 
What connection is there between from palms? 

railways and palm oiP I’^nder what Cf)nditions does the 

Where do dates come from? date palm grow? 

How' are female palm trees pol- What do you consider the most 
linated? valuable tree to man? 

Picture Hunt 

C"an coconuts float? 9-1S9 to natives? 9—188 

Ht)\v are coconuts shijii^ed in the ("an dales grow in the United 
IVopics? 9-189-go States? 9 1 88 

Why is the flale palm important 

Related iVI aterial 

Why are coconuts able to float? \\hat does T\alm Sunday cele- 

2 149. 209 brate? 7 609 

How long can a coconut live with- Why is vegetable ivory imix)r- 

out sending out young shoots? tant? 2-255 

2- 219 What is rattan? 2—253 

What is copra? 5—526 

Peisure-titne A ctivities 
PR(\IE("T NO. I : Make a dish tree looks. 

of stuffed dates, 14—83. PROJECT NO. 3; If you have 

PROJE("T NO. 2 : Visit a botan- never done so, crack open a coco- 

ical garden to see how a palm nut and drink the “milk." 

Surntnary Statement 

The palm tree is raised not only come from palm trees in the Trop- 

for its, beauty but for the hun- ics, though California raises them 

dreds of products we get from it. too. In the Tropics, the palm 

C"oconuts come from palms and tree keeps whole communities 

serve many uses. Dates also alive. 
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t«k than to be tIlowe^to^Uve*h?i Ufe^inVe betuS Imd^h IS * houao. He could make 

end peace of thie California date Erove? ThemaiMH^ but ienriceable clothei from the leavei And 

««lm. would ci.e him .hade; «tli?%“e« be^t^ 
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» Ity lUj I of Aktu tillurv, 1*. I. 

Life moves slowly in the Tropics. These rafts of coco- tually they will reach you in any number of delicious 
nuts will float gently down the stream, relying on the forms, as for instance in the flaky white ribbons which 
currents to carry them to their destination. But even- smother frosted cakes. 


The LORDLY PALM 

As Useful as It Is Beautiful, the Palm Has Long Been the Tree 
of Kings, and One of the Most Valuable Plants in the World 


ANY years ago, when Brazil still had 
kings, one of the monarchs set a guard 
of soldiers to keep his subjects from 
stealing the seed? of his royal palms, which 
he had planted in a beautiful avenue in Rio 
de Janeiro. One may still see them growing 
there to-day. Now why was it that the 
monarch was so jealous of his treasures? The 
seeds were not good to eat. They had no 
milk, like the coconut. They were useless for 
making buttons, such as arc made from the 
ivory nut. There was no oil in them, and 
consequently no fortunes to be made from 
them, in the way that millions have been 
made from raising the African oil palm. And 
since there is no fiber in their leaves, it was 
impossible to use the leaves for manufactur- 
ing rope or hats. 
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Why, then, did people want to steal the 
seeds, and why did the King want to prevent 
them? It was because of the beauty of the 
trees — the very reason why we like to have 
growing palms in our homes to-day. That 
Brazilian king had seen royal palms in the 
West Indies and had decided that they were 
so beautiful that he, and he alone, should 
have them. Such selfish kings can never 
hope to have their own way for very long. 
To-day royal palms grow evervwvhere in 
Brazil. And in every other tropical country 
hundreds of different kinds of palms are 
grown for no other reason tlian to please 
the eye of man. 

Most of us will never see a full-grown palm. 
All our ideas of the tree must be gathered 
from pictures and from the florists’ speci- 





THE LORDLY PALM 


mens, which never mature and never could 
do so, unless we were to have greenhouses a 
hundred and fifty feet high. But in the 
Tropics palms are the single most striking 
feature in the landscape. Long before one’s 
steamer enters a tro])ical i)ort, one may see 
their slender stems, incredibly tall and state- 
ly, each bearing its crown of graceful leaves. 

From that palm-strewn shore inland as far 
as the rain forest or the mountains, grow 
other palms of every kind, but they all have 
a single trunk, a crown of terminal leaves, 
and a fairly large cluster of small dowers. 
Their fruits may vary in size all the way 
from that of a cherr\' up to the double coco- 
nut which weighs sixty j)ounds. 

One of Man’s Earliest Friends 

Long before man began to see the beauty 
of palms, he had found them of the greatest 
value to him in other ways. TIis chief inter- 
est then, as now', was in getting his food, 
lodging, and clothing; and palms have pro- 
vided these necessities to all troj)ical people 
from the days of the cave man down to our 
own time. Modern machinery has enor- 
mously extended these simple uses, so that 
in the modern world palms have a [)lace that 
could be filled by no other group of tropical 
plants. 

Years ago missionaries found the natives 
of West Africa drinking “chops.” That was 
the native name for a greasy oil which was 
boiled out of the fleshy husk of a 
palm fruit. 

loathsome food to the I'uropeans, 
but some of them began experi- 
menting with chop oil. They 
found that the tree from which 
it came w'as a tall, 
feather-leaved 
palm, bearing from 
two to three hun- 
dred fruits a year. 

Some of the oil w'as 
taken to England; 
and then it was dis- 
covered that in cool 
climates it was 
not an oil at all, 
but a kind of 
paste or fat. 


Chemists soon began working on it, with the 
result that African “])alm oil,” as it came to 
be called, has since grown so im]K)rtant that 
hundreds of thousands of tons of it arc pro- 
duced every year. 

Most of it still comes from Africa, where 
scientific methods of treating the oily husk 
rescue more chop than the natives used to 
get. This fat or oil is used to make soap and 
candles, is burned for fuel, and is sometimes 
used by steel manufacturers to smear certain 
of their products before the coat of tin is put 
on. But its greatest u.se is for the greasing 
of railw'ay axles. Xo other fat has ever been 
found to stand the terrific strain in that par- 
ticular spot so w'cll as this i)alm oil from 
far-off Africa. 

Many other palms yield valuable oils; 
whole cc)untries have been made rich from 
copra, babassu, cohune. uruciiry. They are 
now' used, not only as f(H)d for savage tribes, 
but in every kind of industry. They lubri- 
cate machinery, from watches to railwa> 
trains, and go to the making of artificial 
butter, candles, vast quantities of soap, and 
even perfumes. 

Where Our Dates Come From 

The i)alm everyone should know best is 
\he one that yields dates. It is so valuable 
that in some countries every tree is counted 
and taxed. That .seems a bit unfair, f)erhaps, 
for many date palms never can bear any 


It seemed pretty 




Compare this cart with the 
trucks that bring your grocer 
supplies from the whole- 
salers ! Coconuts begin their 
journey in a simple oxcart 
like this one from the Philip- 
pines. But before they reach 
our tables they see many a 
modem conveyance. 


fruit. 'Fhis is bc('ausc the tree is 
one on which male and female 
flowers never occur on the same 
plant-' and of course only the fe- 
male flowxTS ever turn into fruit 
But enough male trees must be 
kept in the plantation to supply 
the needed pollen, d'o make sure that the 
precious dust is not wasted, the date palm 
is pollinated mostly by hand; and some 

growers are so anx- 
ious to plant only 
trees that will bear 
fruit that they have 
no male trees at all. 

'rhe pollen of the 
date palm lasts so 
long that in some 
phutu by Orpt. of Ai^ririiitiire, I parts of Arabia 
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then* is a regular business in the sale of 
bottlcfl (late pollen. A grower may gel his 
pollen from trees a huiulred miles from his 
plantation. It is put up in little cloth bags 
which arc carried to every female flower 
cluster in order that the pollen may be 
thoroughly dusted over the flowers. 

That method of pollination is seen to be 
pretty costly when one realizes that many 
millions of trees have to be so treated 
every year. But the growers think it is 
worth while, for the date j^alm has bt^en the 
friend of all tropical desert tribes for over 
six thousand years. Besides its fruit, it gives 
its leaves to be made into hats and mats, its 
trunk to be made into lumber; in fact, some 
Arabians say that the* tree has over four 
hundred different uses. 

We in the north value the date ])alm for 
just one thing for its rich fruit, which con- 
tains more er. !ly digested sugar than any 
other fruit known. No wordier shiploads of 
dates art' rushe<l to America and Europe 
after the yearly harvest. 

'Fhe (late palm has very long feathery 
leaves, a (:ro\Mi of which arises at the end of 
a short trunk. All the lowest leallets are 
likely to be sj)iny, so that pollinating and 
picking dates is difficult work, especially in 
the heat. And no other palm in the world 
grows in tlie temperatures that the date 
palm can stand. In most date-growing re- 
gions the thermometer registers icx)° F. on 
every summer’s day, and in some of them it 
ranges between no® and 120®. And more 
than that, the climate is usually so dry that 
the palms must be well irrigated, though the 
water is always cut olT while the fruit is 
ripening. The full sweetness and flavor of a 
date can be develo}x:d only w'hen the plant 
is thirsty. 


Palms are so useful both to civilized and 
primitive man that the palm family is often 
said to yield the most valuable products of 
the Tropics. That may not be quite true; 
sugar, coffee, and chocolate sell for millions 
of dollars every year. But it is true that to 
most tropical peoples palms are the truest 
of all plant friends. Food, clothes, oils, 
ropes, hats, hemses, medicines — all these and 
a hundred other valuable products the na- 
tives of the Tropics get mostly from palms. 

Books have been written about the beauty 
and uses of palms. We could fill this vcjlume 
with stories of over 1,500 different kinds of 
them. But w’e shall not do that. Instead 
w'e shall give you the names and uses of ten 
of the most important palms in the wwld: 


Xunu' of 


Piilm 

1 1 ontc 

Chief Use 

('oconul 

Old and New 

-Vtricun oil 

W'orld Tropics Oil and f(M)d 

palm 

Africa 

Oil 

Date 

.\rabia and 



vicinity 

FocmI 

Sago 

J^ast Indies 

Food 

C-'arnauba 

South .\merica 

Phonograph 

records 

Betel 

Malax an 



region 

Stimulant 

Sugar 

I ndo- Malaya 

Starch and 

Palm 


sugar 

Rattan 

Indo-Malaya 

Canes and 
wicker 
furniture 

Palmyra 

India 

Sugar, vinegar 
and timber 

Piassava 

Brazil 

Fiber for 


brushes, 
brooms, etc 
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The STORY of TROPICAL FRUITS 


Reading Unit 
No. 19 


THE FINEST FRUITS IN THE WORLD 

Note: For basic injormation For statistical and current jacts^ 

not found on this page, constdt consult the Richards Year Book 
the general Index, VoL i §. Index. 

Interesting F€icts Explained 

Why some fine tropical fruits are The jiapaya of the Tropics, 9 -195- 
never seen by us, g -193 g6 

The avocado or alligator pear, g- Ht>w natives make meat tender, 
194 9 iQh 

The juicy mango, finest of trop- Quince and guava jelly, g -196 
ical fruits, g— 194-95 Other tropical fruits, 9-196 

Things t€> Think About 

Why are tropical fruits rarel3' What im{:K)rtant medicine is ob- 

seen in the north? tained from papayas? 

How are avocados eaten? What are some of the most im- 

How does the United States De- portant of tropical fruits? 

partment of Agriculture make Do you think you would tire of 
fine tropical fruits available trcjpical fruits sooner than of 

for us? our native varieties?. 

Picture Hunt 

\Vhy are tropical fruits hardly Where do cherinuiyas come from? 

known to us? 9—193 * 91 95 

What tropical fruit makes a fine How much may a papaya weigh? 
salad? 9—195 9-196 

Related IVIaterial 

How do northern fruit growers proteins? 2-356 

protect their fruit orchards What has been the history of or- 
from frost? 1—237 ange growing? 9- 170-73 

What are Mexican tortillas made Where did the navel, or seedless, 
of? 7—43, 81 orange originate? 9-175 

What does stomach pepsin do to 

Leisure^time Activities 

PROJECT NO. I : Visit a large gator pear and make a salad out 
fruit market. You may find some of it, g-194. 

tropical fruits rarely seen here, I’ROJECT NO. 3: Try some 
9—193. guava jelly on toast, 9-196. 

PROJECT NO. 2 : Buy an alii- 

Summary Statement 

If tropical fruits did not spoil tropical fruits are the assai, 
readily, our markets would pro- mango avocado, papaya, guava, 
vide us with some of nature’s and breadfruit. We can eat ripe 
finest fruits. The most famous of avocados in salads. 
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How many of these strange fruits can you recognize? this photograph was taken, could tell you the name of 
You have probably never heard of most of them. Yet every one of these fruits, just what sort of tree it 
the people of the Singapore Straits Settlements, where grows on, and just what its flavor is. 


The FINEST FRUITS in the WORLD 

Have You Ever Eaten a Mango, or Tasted an Assai? And What 
Would You Say to Digesting Your Beefsteak 
with a Slice of Papaya? 


T^lEART-V anyone \>ho goes into a great 
rV I city market for the I'lrst time will see 
mmJ there fruits of whose existence he 
never even reamed. 'Fhey come from all 
over the world, and have been brought to 
us with infinite pains, that their tine llavor 
and texture may be as nearly as possible like 
the llavor of the freshly gathered, ripe fruit. 
Hut in spite of all this effort, there are many 
.tropical fruits that we have never heard of. 
Except for oranges, bananas, and pineapples, 
all of which we have told you of on other 
pages of this book, few fresh tropical fruits 
come to our tables. Of course tigs and dates 


reach America by the shipload, but nearly 
always as dried or cured fruit. Now all this 
is a pity, for the fruit markets of any tropical 
city are full of curious delicacies that few 
|K*ople can resist. They are among the linest 
fruits in the world, but most of them spoil 
so easily that they cannot be shipped, and 
so wc never see them. 

Some of them have strange outlandish 
names, like mombin, biriba, bilimbi, grumi- 
chama, or rambutan. If in Brazil you some- 
times set' a house llying a red flag, there is 
no need for alarm. It does not mean that 
the house holds a case of yellow fever or is 
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harboring revolutionaries. The flag is merely 
a signal that its occupants will sell you the 
beautiful red fruits of the “assai.*’ No boy 
or girl would refuse ice cream flavored with 
assai. Its deep red fruit has a taste between 
pineapple and banana. 

One visit to the Tropics, or even years 
there, could never teach us the names of all 
the fruits we sec in tropical markets, A few 
of the more important are in the list at the 
end of this story. But a few 
of the others are so well known 
that you yviW w-ant to find 
out more about them 

A thousand years be 
fore Columbus came, 
the avocado (ilv'o- i 
ka'clo) was a well- 
known fruit 
throughout tropi- , , 
cal America. The ■ 

Indians called it 
‘‘ahuacatV^ and .’U 
from that the .. E 
Spaniards made 
’ aguacate,’^ \s 
which is still the 
universal name 
for it in tropical 
America. Only in ICng 
land and the United 
States is it called the 
'‘avocado,” and some peo 
pie still prefer to call it the 
“alligator jxrar.” 



Here in the north we use the avocado only 
as a salad. We have never tasted tfie deli- 
cious dessert made of ice cream and avocado 
in Rio de Janeiro — nor the most famous of 
all avocado di.shcs, the guacamole of Cuba 
and Mexico. It is mashed with a dash of 
young onions and lemon juice to make one 
of the most delicious desserts of the Tropics. 

The avocado is full of a very nutritious oil, 
and has a flavor unlike any fruit of the Tem- 
perate Zone. No way of cook- 
ing it has ever been discovered, 
but as a rich food-fruit , it is 
one of the most valuable 
of tropical products. 

About twenty 
\ years before the Pil- 
A grims landed in 
^ Massachusetts 
A ^ the Emperor Ak- 
bar planted an 
• ^^rchard of a hun- 
dred thousand 
M,"'' mango trees in 
jv * India. Some of 
those trees arc' 
f / still living. The 
f pcoiHe of India 
have cultivated the 
mango for more than 
four thousand years, 
and in the last four hundred 
years it has gone all ovei* 
the tropical w’orld. No other 

men. ..f .\Kr.oulture fruit haS bcCIl SO cloSC- 


That is not a bad name for fiS'S'blf.lfr.SSSSlu.S ly woven into Ihe religion an, 

the avocado, because it looks the picture above that it does not the lives of the people. 

1*. .1 1*1 grow as any srapes do! Instead of 

a little like an overgrown green twinging in bunches 'rom a vine. Mangoes are vastly more 

pear, perhaps three or four the fruits cluster on the tree trunks important than the apple, and 
times as big as an ordinary are eaten in greater quantities, 

pear. But it weighs many times what a pear Hundreds of millions of tropical folk call it 
weighs, for it contains a large stone that Ukes the King of P'ruits. Perhaps tliis is true of 
up at least one- third of the fruit. the finest varieties, for they are remarkable 


Avocado is a rare delicacy in New York, 
but the Mexicans have always said, “Four 
or five tortillas, an avocado, and a cup of 
coffee — this is a good meal.” Growing avo- 
cado trees is almost as common to them as 
growing bananas. But the fruit does not 
keep well, so it is still a delicacy in northern 
markets. It is, how^ever, grown widely in 
Florida and California. 


for juice and flavor. 

The original mango was a wild tree in 
India, wdth a somewhat string)^ fruit about 
the size and shape of a lop-sided p)ear. 
It is very juicy, and has a large stone to* 
which the flesh clings stubbornly. Centuries 
ago the gardeners of India began to develop 
the mango. They produced the marvelous 
fleshy varieties, which do not cling to the 
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stone. The common sort arc so stringy that 
eating them outside a bath tub leaves one 
dripping with their rich sirupy juice, d he 
improved varieties are not 
stringy and may be eaten 
as easily as a peiir. The 
thin skin is yellowish red, 
or even quite red in some 
varieties. 

Some fussy persons will 
only cat mangoes with a 
knife and fork. They 
never have the sensation 
of sinking their teeth into 
this finest of tropical 
fruits, d’he 11a vor can be 
(ompared to nothing else.* 

So many p('oj)le liavc 
|)rized the mango that 
there arc over five hun- 
dred varieties v.f it in 
cultivation. Of these per- ».y c 
ha[)S three do/en ])r(.)duce Many of us have sc< 

llie linesL mangoes in Uic ?idVr ’otreeWes Tuck: 
world. All of them origi- slice of one in a sal 
, , . , I . are used to seeing th 

nated in the Orient, but trees as shown abo' 


re so stringy that known of all tropical fruit, but the least 

1 tub leaves one familiar in northern countries. 

rupy juice. 'Fhe When the Spaniards came to the West 

Indies they found a curi- 
“ ous yellow fruit about as 
big as a small watermelon 
jjib or a large squash. At first 
they t(K)k it to be a kind 
of melon. But its bright 
yellow^ flesh has a milky 
juice, and instead of grow- 
ing on a vine, the papaya 
grows on a stout woody 
herb, which springs up 
with incredible speed to a 
height of from lifteen to 
twenty- five feet. At the 
top there is a crown of 
huge leaves, just liclow 
which hang the large 
fruits. 

I’LmIo liy e 1 iftiiirtn of Agruull The papaya fj)a-pa'ya) 

Many of us have seen avocadoes, or alligator is even more pcrishaljle 
pears, for sale in city markets; and we con- .i .i m'ln^o so we 
sider ourselves lucky if we may have a tiny mango, SO WL 

slice of one in a salad. But the people who never See it in the north, 
are used to seeing these fruits growing on the ^pi , . • „ 
trees as shown above - say that one does not ^ ^ ^ 




Ihc United States l)ei)art- really know what « delicious flavor the fruit pava has a delightful 

. ^ , has until one has eaten half a dozen of them! ^ ’ . . r 


ment of Agriculture has 
introduced the best of them into Morida and 
southern California, fhe fruit cannot lie 
grown anywhere else in this country, and it 
hardly ever comes to northern These musky 

markets, for mangoes si>oil mt\ {[y™ Guatenn 
’ / ; them weighs c 

quicklv. 1 hev are the host- three 


These musky cherimoyas come 
from Guatemala. Each one of 
them w'eighs as much as two or 
three pounds. 


musky flavor, and is per- 
haps the most widely used breakfast fruit in 
the Propics. It is served exactly like a musk- 
melon, and is now cultivated ihrougliout 

>riinoyas come troi>ical world. 

Each one of One of the native uses for the 
nuch as two or i i t 

unds. papaya taught northern chem- 



I'boto by I' tj. UeitartTueoL of Acnoulturs 
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ists something that has proved valuable to 
all mankind. The natives found that tough 
meat rubbed with the juice of the fruit be- 
came tender. Sometimes it is enough merely 
to wrap the meat in the leaves of the tree 
and let it stand overnight. Chemists learned 
that the milky juice contains a substance 
almost exactly like pepsin. This is now 
manufactured from the fruit as an aid to di- 
gestion, so that i)apaya has become, not only 
a delicious fruit, but a highly beneficial one. 

Most fruits are better raw than cooked. 
But two well-known ones are much better 
when cooked. One is the quince, which 
grows in temperate regions, and the other 
is the guava of troj)ical America. The Aztecs 
knew all about the guav^a, and their Spanish 
conquerors carried it over all the tropical 
world. 

Though stewed guavas are delicious, we 
rarely see them in the United States — and 
this in spite of the fact that the canning of 
guavas is a large industry in Brazil. The 
fruit has one property which makes it dear 
to all housewives in the Trof)ics; it contains 
a sugar that makes it ‘'jell'’ more easily than 
any fruit in the world. So it is not strange 
that guava jelly is now common everywhere. 


From it we may easily learn the guava flavor 
without ever seeing the fruit. If you do not 
know^ it, try a little guava jelly si)rcad on a 
piece of toast or a cracker over w^liich there 
is a film of cream cheese. 

Guava trees are not large, like the mango. 
They bear while llow’crs about an inch across, 
which an* followed by the roundish or pear- 
sha])ed fruit. This is usually yellow and has 
many seeds. We are beginning to grow 
guavas in California and h'lorida. I'hey do 
well in both places, for they will stand more 
cold w'eather than the mangt) or pa|)aya. 
There is already quite a large business in 
growling them for the guava jelly trade 

No one book could tell about all the troj)!- 
cal fruits. Temperate climates have only a 
few staple fruit croi)S, but the 'JVopics have 
scores of them. If you ever go to Rio de 
Janeiro t)r Calcutta or to Africa, you must 
go w'ithout fail to the fruit markets. There 
you wall be bewildered at first, as everyone 
is, by the variety of th(‘ wares. lUit buy a 
wdeker (^r ixim-leaf basket for a few' cents, 
and carry home perluqis ten of the most im- 
portant. You will have a rare treat. And 
if you have chosen well, your ten w ill almost 
certainly be: 


Fruit 

Description 

Originated in 

Cherimoya 

Collective juicy fruit of a tree; very musky 

Tn)[)ical America 

Sugar apple 

Like blancmange; fruit of a tall tree 

'fropical America 

Granadilia 

Purple, lleshy fruit of a passion-flower vine 

Brazil 

Jaboticaba 

Grapelike fruit of a small tree 

lirazil 

Sapodilla 

Looks like a small potato; from the chew ing-gum 



tree 

Central America 

Mangosteen 

The tropical "Queen of Fruits’^; from a tree 

Fast Indies 

Breadfruit 

Looks like an Osage orange; tastes like a banana 

Pacific Islands 

Durian 

Sweet, strong- flavored, custardlike pulp 

Fast Indies 

Tamarind 

Sugary [kmIs of a tall tree 

India 

Jujube 

Sweet, crisp fruit largely growm in China 

China and India 


This papaya was 
grown in Florida, 
and weighs fifteen 
pounds 1 Unfortu- 
nately the delicious 
fruit is too delicate 
to be grown in the 
north. 



It was probably quite 
by accident that the 
*'digestive powers*’ of 
the delicious, musky 
papaya were first dis- 
covered. 
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The STORY of PEANUTS 


Reading Unit 
No. 20 


A “NUT” THAT CiROWS UNOERC^ROUNI) 


\otr: For basic injorynatimi 
not jound an this pa^e, consult 
the general Index, Vol. 75. 

/ nterestinj^ 

The ani.'izin^ number <if proflucts 
vve ^et fr(»in peanuts, g i g8 
'The trementlous food value of 
peanuts, g 198 

i’eaiiut ^ruwin^ in America and 

T'hifij^s to 

What useful thing's do we ^et 
1 mimi * be peanut ? 

W’liere are lari'e quantities of pea- 
nuts j'rown in the I'nited 
Stales.'^ 

Picture 

How art* large ejuantities of pea- 
nuts removetl from their shells? 
g 198 

Ri'lated 

W’hat et)uiitrv' j>rodu('es more pea- 
nuts than any other? 5 473 
\\'h\' shoidd all campers take pea- 
nut l:)utter alt)ng^ 14- 554 
How does a plant make focjd? 2 
40-49 

What other seeds have to be 

P eis li re-ti nt e 

rKOJKC’d NO. i: To make a 
‘ peanut man, ’ see 14 13. 
l*R() |I‘X' r NO. 2 : (iel some iin- 
rt>asted peanuts from a seed store 
and plant them according tt> 
printed directions. W’atch the 

St4ntmury 

IVanuts arc favorites at the 
circus and baseball games, but 
most of the crop is used to make 
c ils and fats, coffee substitutes, 
.soap, lirmleum , ink , and dyes. 'Fhe 
shells make a good fuel, and fceci 


For statistical and current facts, 
consult the Richards Year Hook 
Index. 

Pacts E xplai n ed 

elsewhere, g-igc^ 

C'ousins of the peanut, g-199 
W"hy peanuts have to be dug from 
the earth, g 199 

Think About 

Hov\' d»> peanut?^ get into the 
earth ? 

C'ould you substitute peanuts for 
meat with pleasure and profit'' 

Hunt 

W’hat .state grows many [>eanuts? 

9-199 

\Iaterial 

roasted in order to bring out 
their llavor''' 9-132 
In addition to giving man and 
animals food, what other very 
inijHirtant sere ice do members 
of the pc'a family giv'e? 2 ib8 

A ctizdties 

development c^f the fruit. 
I’ROJKCl' NO. 3: To make 
sa 1 1 ed pea nuts, see 1 4 -8 \ . 
RRf^JECT NO. 4; To make pea- 
nut brittle, see 14-86. 

Statement 

for cattle. The nuts are rich in 
nourishment for man and beast. 
The flower stalk grows Ic^ng and 
pushes the young fruit into the 
earth where the peanuts ripen. 
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Photo b> Norfullc-l'orlHiiiouth A<lv. Bour<l 


The picture above was taken on a peanut plantation all ready to be picked and transformed into any one 
when the workmen were threshing the peanuts and of the many products which have made peanut raising 
putting them into bags. In the circle you see the little so profitable. Or perhaps they will be roasted and 
ground nuts” themselves, growing on their stems and find their way to the trunk of some big elephant! 

A “NUT” THAT GROWS UNDERGROUND 

Have You Any Notion How Many Different Things Are Made of 

Toothsome Peanuts? 


you name a plant that helj)s to 
If I give us more than two hundred useful 
LaJ things, including the following: but- 
ters, oils, and lard compounds; an instant 
coffee substitute; sauces, pomades, facial 
creams, and shampoo lotions; linoleum, 
printer’s ink, axle grease, and soap; seventeen 
different wood stains, dyes for cloth, and 
shoe blacking? The little j)Iant is only a 
foot or two high, and probably is known to 
us only as the source of the toothsome brown 
‘‘nuts” without which a circus would seem 
so incomplete. It is simply the peanut. But 
only a small part of the peanuts raised every 
year are roasted or eaten raw. Large ejuan- 
tities of them are made into peanut butter, 
which annually sells to the extent of several 
million dollars’ worth. And still more are 
crushed or heated and made to give up their 

198 


smooth yellow oil, which is excellent for 
salads and goes into a number of manufac- 
tured food ]>roducts, as well as into all sorts 
of articles such as some of the ones we have 
named above. 

Besides all this, peanut hulls, w'hich we 
usually refer to as the “shells,” may be fed 
to cattle like hay, the thin skins of the nuts 
may be used as a substitute for bran, and 
the leaves of the plant are almost as valuable 
as clover for fattening cattle. Three tons of 
the dry hulls are equal, when burned, to a 
ton of coal in fuel value, and the nuts are an 
e.xcellent substitute for meat. For a pound 
of peanuts contains more protein (pr5'te-In) 
— the substance that repairs waste — than a 
pound cf sirloin steak, more sugar and starch 
than a pound of j)otat(Xis, and one-third as 
much fat as a pound of butter. No wonder 
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i 


IMuito Ky Niii fulk-lVirtniiioiiili Adv. lltKtrd 

This scene from Virginia, an important center of pea- cut and piled into stacks that from a distance look a 
nut growing, shows the peanut crop after it has been good deal like plump little fir trees. 


wc raise in the United States two billion 
])oun(ls a year of this useful little nut, and 
im[)ort more than we raise. 1'housands of 
sfjuare rn:!c;> lai;.'(‘ly in (ieorpjia, North 
U.irolina, Ahd>ama, and Virginia are planted 
to peanuts, and bring to their owners many 
millions of dollars a year. 

JUit tluTe are a good many other countries 
where the i)lant is ^ai^ed. For though it 
probably came from South America in the 
lir>t [)lace, it is an accommodating little vege- 
table, and will make itself at home in any 
warm climate where it can have a light, 
sandy soil. India alone exports over a billion 
pounds of peanut> a year, and Senegal and 
China are also large producers. Much of the 
Far Eastern cro]) is l)ought b>' luiropean 
countries; France, for instance, uses enormous 
(luantities every year, a geuxi deal of which 
she makes into oil for export. Altogether, 
the world uses several billions of pounds, 
or millions of Ions, of |)eanuts every year., 
As you may see for yourself, the proportion 
of this that is eaten at the circus is not very 
large. 

Nh)w in spite of the fact that we have all 
along been referring to them as ^‘nuts,” |>ea- 


nuts are not nuts at all. They are cousins 
of |)eas and lK.‘ans, and their ‘‘shells,^' or hulls, 
are reall\' pods. There are two varieties of 
the i)lant, one of which is trailing, like a vine, 
while the other grows upright. Both kinds 
are cultivated like peas and beans. 

Hut the ])eanut has developed a curious 
habit of taking care of its ofI.spring, a habit 
that its well-known cousins have never hit 
upon. After the pistils of its bright yellow 
flowers have been covered with i>ollcn, the 
petals fall off, the flower stalks grow longer 
and longer, and at last bend downward and 
push the little jkxIs into the ground. There 
they are, safely buried in the earth and all 
ready to sprout when the proper time comes. 
It is these secretly-ripened pods that we 
dig up, to use their stored-up nourishment 
as food. You ma\' see now w hy many people 
call them ‘'ground nuts” or “earth nuts.” 
We always have to dig them out of the 
ground, much as we do potatoes. 

When we eat peanuts wt. have them deli- 
cately roasted to bring out the flavor that 
we like best; but the natives of tropical 
countries often eat them raw, and use the 
l^eanut oil to fill their lamps. 
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The STORY of NUTS 


Reading Unit 
No. 21 


FOODS DONE UP IN A SHEI.E 

Note: For basic irt format ion For statistical and current fat ts , 

not found on this pa^e, consult consult the Richards Year Rook 
the general Index^ Vol. 15. Index. 

I nterestinii Facts Explained 

How nuts saved many people Nuts from the hickory family, 9 

from starvation, g 201 202-.^ 

The size of our nut creeps, g 201 The <lan<zers of collecting: Hra/il 

Different kinds of nuts, g - 201-4 nuts, 9 203 

How \valnuts are grown, 9—202 

Things to Think About 

Why will mankind be forced to Why are Brazil nuts haul to har- 
eat more nuts in the future? vest? 

What family of trees provides How do Brazil nuts grow? 

most of the nuts for the world? What nuts are really not nut^'' 

Why is the United States trying Which do you prefer tt> eat, nuts 

to grow more pecan trees? or meat ? 

Picture Hunt 

Could you pick one Brazil nut Why are w’alniits stamped^ 

from a tree? 9-201 , 9 203 

How are walnuts pk'ked in Cali- W'h.at docs the inside of a walnut 
fornia? 9-202 packing plant look like 9 204 

Related at e ri al 

How are w^alnut and hickory trees How do peanuts grow? 9 198-99 

used.^ 2—159 W’hy are .American chestnuts rare 

How are pine nuts harvested? to-dav? 2-141 

2-97 

Eeisure^time A ctizdties 

PROJECT XO. 1: Make salted I>ROJKC' r XO. 2: Make candy 

almonds, r>eanuts, and pecans, of different kinds from walnuts, 

14-S3. 14 84-85-86. 

Summary Statement 

Nuts are being used more and grown extensively in California, 

mote not only because they taste Pecans come from a kind of 

good, but because they are very hickory tree. Brazil nut trees 

nourishing. The walnut and grow wild in the dangerous jun- 

hickory provide most of the gles of Brazil. Vhint breeders are 

world's nuts. The English walnut always trying to grow better nuts, 

originated in Persia, but is now 
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NUTS 


I 





Hera is the heavy 
wooden case in 
which sometimes 
as many as 
twenty-five Brazil 
nuts grow. A 
piece has been 
cut away to show 
you how all the 
little **niggertoes’* 
are tucked away 
inside. 




1‘hoio V uiual K^turati'-ii ■'•rrv n'** 


FOODS DONE UP in a SHELL 

Nature's Most Valuable Storehouses of Food, and How We 

Get Them To-day 


0 (T7\S (onlain more* real food than any 
other plant ])ro<lucts. I* roni the earli- 
est times savap's have known this, 
and th(' leathering of various wild nuts has 
always been more or less of a necessity with 
them. Some of our own Indians of the 
Southwest and Mexico would have starved 
if they could not have found their pihons 
(lK--nyon'), which are the sweet, rich steeds 
of various i)ine trees. Later, as wheat and 
corn and rice l)ecame world- wide foods, nuts 
came to j)lay a smaller part in the diet of 
civilized man, until to-day they are some- 
times regarded as a delicacy. Hut many 
people think that as populations become 
more dense and the struggle for food grows 
keener, everyone will be forced to eat more 
nuts. 

Nut culture is by no means an infant 
industry, even at the present time. Four 
commercially-grown nuts yield 375,000,000 


pounds of fornl in the United States e\ery 
year. Tht/se ff)ur varieties, which are the 
most po])ular of all, are almonds, filberts, 
pecans, anti Knglish walnuts. The last are not 
English at all, but migrated to England and 
to California from their home in Persia. 

Nature has scattered her nut-producing 
trees among many different families of plants. 
Some, like the cixonut, are found among the 
palms; (Uhers, like the cashew and Brazil 
nut, grow on rare trojiical trees. But in one 
small family ul trees, found largely in tem- 
perate climates, she concentrated more nuts 
of commercial importance than arc found in 
any other family — more, ]>erhaps, than 
among all the other families put together. 
This is the hickory family. All of its trees 
are tall, and nearly all of them grow, or can 
be made to grow, in temperate climates. All 
have large compound leaves and small flow- 
ers growing mostly in catkins. 
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CourtMy Cttltforiiiii \\uliiut Grower* AwtH-iutum, Photo by Art Htreib 


As walnuts ripen, their green husks split open and let Usually, as is shown here, the trees are shaken with 

the nuts fall to the ground to be gathered by hand, long hooked poles to help bring the nuts down. 


There are only about forty species of trees 
in the whole hickory family, and many of 
these produce inferior or little-known fruits. 
B d the rest of the tribe give us what are 
perhaps the most valuable nuts in the world, 
for among them are the hickory nut, the 
English walnut, the American, or black, 
walnut, the butternut, and the jxican. All 
but the English walnut arc natives of 
North America, and English walnuts arc now 
grown on a huge scale in California. 

The World’s Great Walnut Orchards 

Trees like the English walnut are very 
valuable. Of course they bear no nuts while 
young, so the nut farmer has to wait quite a 
time for his crop. But as they grow older 
they yield immensely valuable crops. Both 
in France and California it is not uncommon 
for a single tree to bear from 200 to 340 
pounds of nuts a year. 

The original wild Persian tree from which 
our English walnuts have descended did 
nothing like so well as this, and the nuts it 
grew w^erc vastly inferior to the large, thin- 
shelled walnut we know to-day. Years of 
breeding and selection were needed to pro- 
duce the modern walnut. Most of this was 
done in France and Italy, from which we 
still import millions of pounds of nuts every 


year. But California will soon become the 
walnut orchard of the world, for there are 
already many thousands of acres of l'.ngli>h 
walnut trees planted there, and more are 
l^eing added every year. 

I'he Indians of the soutliern !tl\d central 
parts of the United States first told the 
•Europeans about the j>ecan. It was an 
Indian nut, and from “pakan,” the Indian 
name for it, comes our word “pecan.’' Of 
course the Indians never thought of growing 
the trees as a crop, or of trying to improve 
them. In fact, no one did much with the 
pecan until a very few years ago, when 
American j)lant breeders began to cross the 
various strains and to select the trees with 
the best nuts. 

The Paper-shelled Pecan 

What they were w^orking for we now have. 
It is the so-called “paper-.shelled pecan.” Of 
course its shell is much thicker than paper. 
But the breeders have worked so well that 
you can now crush the shell between your 
finger and thumb. And the size and flavor 
of the nut have been enormously improved 
within the last thirty years. 

Pecanr prefer the warmer parts of the 
country, but at present the plant breeders 
are trying to persuade it to grow in the 
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coldty parts of America. 'Fhcy have not 
quite finished the task, hut a great deal has 
been acconijilishcd. (iroves of cultivated 
pecans are already creeping up the Mi.ssis- 
sippi and Oliio valleys. This is an excellent 
thing, for the nut is very valuable -more 
valuable than the English walnut. Millions 
of pounds of jiecans are needed every year 
just for the making of various kinds of candy. 

Why Not Plant These Nuts? 

Other nuts in this remarkable hickory fam- 
ily are the hickory itself, our native black 
walnut, and the butternut. None of these 
are cultivated on so large a scale as the pecan 
and the English walnut, and our supply of 
them still comes mostly from wild trees. 
But anyone who has land too steep or too 
rocky for farming, will find that it will yield 
rich returns if only it is [ilanted to the best 
varieties ta' black walnut or butternut. B<»th 
are delicifius, but they are not yet developed 
commercially to such an e.xtent as the Eng- 
lish walnut and jiecan. 

Emjitying into the great estuarx’ which 


as is shown in our picture. It is nearly as 
large as a coconut and weighs about four and 
a half pounds. 

The capsule does not split open to releiise 
the nuts. Like a round shot it falls un- 
opened from the tree top. 'Fhe great round 
balls are so hard and heavy, and there is such 
a bombardment of them at certain seasons, 
that native collectors run a gocxl deal of risk 
when trying to gather them. For protection 
tlie w'orkmen wx^ar a tall pointed helmet, so 
that the falling cajisules will strike them only 
a glancing blow. But in spite of this pre- 
caution, many Brazil nut gatherers are in- 
jured or even killed in this most dangerous of 
all nutting. 

Perhaps the nuts are locked in this tight 
w'oody fapsule to keep the monkeys from 
stealing them. Whatever its purpose may be, 
the little box is so strong that every capsule 
has to be split tjpen with an axe or heavy 
knife, 'fhen the nuts are shoveled into 
canoes, from which they are loaded on tugs 
bound for Para, the city near the mouth of 
the river. In Para there are docks groan- 


forms the mouth of the .\mazon is an- 
other mighty river wdiich has made its 
way through hundreds of miles of 
fever- ridden swamp to the south Its 
name is the 'I'ocantins i to'kan-tens'), 
and at its headwaters live some of the 
fiercest Indians in Brazil. But in 
spite of fever and savages, the river 
constantly carries a heavy tratfic. It 
is from the lower four hundred miles 
of this unhealthy stream that the 
world gets nearly all its Brazil nuts. 
These nut trees are found in other 
parts of Brazil, always in the lower 
Amazon Valley, but the 'focanlins 
produces more nuts than nearly all 
the rest of Brazil put together. 

How Brazil Nuts Grow 

'The Brazil nut tree is never culti- 
vated ; all the nuts have to be collected 
from the wild trees. Now these Bra- 
zil nuts — w'hich some of you, i:)erhaps, 
know as “niggertoes'* — do not grow as 
as individual nuts on the tree. From 



eighteen to twxnty-five of them are 
crowded into a hard, woody capsule 
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Court«¥iy of California Walnut Growera' AnancinrK I’hot«i b> Art Slrrih Studio 

Our picture shows only a part of the great room in a 'and germs of all kinds. Of course nuts sold in the shell 
modern nut-packing plant where walnuts are prepared are sealed by Nature and need no protection against dirt 
for shipment. Everything is spotlessly clean, and the or drying out. But shelled nuts do not have this advan- 
greatest precaution is taken to keep the nuts free of dirt tage, so they are often packed in vacuum tins. 

ing under the weight of the valuable nuts, of them compare in value with the pecan, 
which are waiting to be shoveled into bags, walnut, or Brazil nut, the three most popu- 
like loose coal, and loaded on steamers bound lar varieties, 
for America and Europe. The business is an 

immense one. It employs thousands of men Beechnut, from a tree native to Europe, 

and canoes, for nearly a hundred thousand Cashew, from a tropical American tree, 

pounds of nuts are shipped in gorKl harvest Chestnut, from a tree, varieties of which 

years. grow both in Europe and in America. 

The tasty filbert is really a cultivated Coconut, really the seed of the coconut 
hazelnut, and like it bears round little nifts palm, which grows everywhere in the 

in protecting clusters of what look like tightly Tropics. 

curled leaves. It grows well in Spain and Hazelnut, from a shrub, varieties of which 
is raised in the United States in large quan- are found both in Europe and America, 
tities. The almond, which flourishes in Cali- Pine nut, from a European stone pine; also 
fornia and around the Mediterranean, is not from the various pihon pines of the 

a nut at all. It is the pit of a stone fruit re- Southwestern United States and Mexico, 

lated to the peach. Pistachio nut, from a European tree; 

The rest of the more important nuts in mostly used to flavor confectionery 

the markets are in the following list. None and ice cream. 
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The STORY of SPICES 


Reading Unit 
No. 22 

THE MOST ROMANTIC OF OUR FOOOS 


\otr: For basic information For statistical and current facts, 

not foi 4 nd on this page, consult consult the Richards Year Book 
the general Index, Vol. /j. Index, 

Interesting Facts Explained 

"l"he flankers that once beset the diiced artificial vanilla, 9—208 

spice trade, 9- 206 Xutmeg and mace, 9--208 

Ciettin<^ flavors ciut of vanilla Cloves and oil of cloves, 9— 209 
pods, 9-207-8 How we get cinnamon, 9—209 

How modern science has pro- Other spices, 9—209 

Things to Think About 

Why were spices once worth their mace like each other? 

weight in gold? From what are cloves made? 

Why must vanilla pods be How is rinnam(»n made? 

“cured"? What modern table luxuries 

W hy are vanilla jflantations less might be compared to spices for 

profitable to-day? rarity ? 

In what ways are nutmeg and 

Picture Hunt 

W*here df) most of our spices gives us ginger? 9-208 

come from? 9-206 W’hat is paprika? 9—208 

How are cinnamon stems turned What s[>iccs are used to flavor 

when their bark is ]>eeled? 9 - hams? 9 -209 

207 W’hy were spices expensive hun- 

W’hat part of the ginger plant dreds of years ago? 9 -209 

Related aterial 

Why were spices im|>ortant in ing" foods? 9-310-12 

cooking during the Middle Ht)w do we get celery salt? 

Ages? 5-3C3. 304 2 168 

W hat are condiments? 9-310 How do we taste our food? 

What plants are used in “season- 3-207-9 

Summary Statement 

Spices have been used for cen- could purchase spices. To-day, 

turies to flav\>r foods wdiich other- most spices are within the reach 

wise might be unappetizing. Tn of all. They include such plant 

the Middle Ages .so many dangers products as cloves, curry, ginger, 

beset the caravans wdiich carried caraway, vanilla, paprika, pepper, 

these spices that only rich people nutmeg, mace, and many others. 
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If the contents of the neat little cans and jars whose nating as that of Sindbad the Sailor. For spices come 
colored jackets make bright spots on the grocer’s from strange lands. Above is a caravan carrying these 
shelf could only talk, they might tell a tale as fasci- romantic wares to market. 


The MOST ROMANTIC of OUR FOODS 

Battles Have Been Fought and Men Have Lost Their Lives That 
They Might Bring from the East the Odorous Spices 
to Give a Tang to Our Food 


NE of the earliest acts of the infant 
United States was to send a lleet of 
boats against the Barhary pirates, 
who for over a century had terrorized the 
Mediterranean. From their strongholds 
along the northern coast of Africa, they 
sallied forth to prey upon the richly laden 
ships sailing home from the Orient. And 
well it had repaid them, for hundreds of 
boats were engaged in what was known as 
the “spice trade,” and their cargoes of spices 
and other goods from the mysterious East 
amounted to fabulous sums. Not even the 
gauntlet of pirate boats that vessels had to 
run could put a stop to the trade, which was 
largely in the hands of the English and the 
Dutch — though the Americans had a share 
in it and many an American sailor was sold 
into slavery by the savage gentry of Algiers 
and Tripoli. , 

It was not till 1830 that the hornets’ nest 
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was finally smoked out; and ever since then 
the fragrant spices of the East have come to 
Fmrope and America in ever-increasing 
amounts. Many people tell us that we do 
not need them, that we should be better off 
to take our food without any “fixings,” since 
Nature intended us to take it so. But in 
spite of this advice people go on eating pepper 
and cloves and cinnamon and nutmeg, j’ust 
as they did before. What would a plum 
pudding or mince pic be if we had no cinna- 
mon or nutmeg? And how strange our cakes 
would taste without the familiar vanilla! 

In the olden days the merchant in spices 
had a lively time. Barbary pirates were not 
his only foes. Savage natives and fever- 
ridden jungles made the trade dangerous 
enough to suit the most adventuresome. But 
to-day these hazards too have gone the way 
of the Barbary pirates. Spices are grown on 
plantations, and the great business of bring- 




This seems a strange way of peeling bark from the But the natives think it is a very efficient method, 
cinnamon tree; and it does seem a bit unsanitary, indeed —and of course all the spices are thoroughly 
although feet are sometimes just as clean as hands! cleansed before they ever reach you. 


ing them overseas is safe and sure, though 
far less exciting than when young Stephen 
Decatur, in command of the ‘‘Enterprise,” 
raided the harbor of Tripoli (1804) and 
burned a United States boat that the Barbary 
pirates had captured. 

Only one of the well-known substances 
that we use to make food taste better is 
found in the New World; that is vanilla. 
Before Columbus arrived no European had 
ever heard of it. But the Indians of Southern 
Mexico knew how^ to use those long pods of 
a curious clinibing orchid, and even grew 
them on a small scale. They used the delicate 
flavor to make their bitter chocolate taste 
a little better. 

The plant needs hot, moist regions; so 


when it was taken from America to the East 
Indies, it throve there. Then after some 
years of experiment, it was found that the 
vanilla bean would grow better on some of 
the Pacific islands than on the mainland, and 
to-day a large part of the world's supply 
comes from the island of Tahiti. Bui the best 
is still grown in Mexico. 

Getting Flavor Out of Pods 

The flavor is all in the long slender pods. 
They are about as thick as your finger, and 
yellow or brown when rij^. But mere ripen- 
ing, which takes several months, does not 
bring out their true flavor. They must be 
“cured,” sometimes by dipping them in boil- 
ing water, which starts a fermentation in 
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them — though 
this is so delicate 
a process that it 
may sometimes 
ruin the pod. 
Growers have 
different ways of 
developing the 
delicious odor 
and flavor of the 
vanilla. Some- 
times a grower 
will bury the 
pods in ashes un- 
til they shrivel, 
and then rub 
them in olive oil. 
Still others 
plunge them in 





4^ 


Only about now these 
four hundred 

tons of vanilla These ire i 
are produced such pride 
c -11 dried fruit 

from vanilla 
pods, because 
the chemists have found a 
way to make artificial va- 
nilla. It is called vanillin, 
is almost as good as the 
natural product, and its 
manufacture is gradually 
making vanilla plantations 
less and less profitable. 

Connecticut is often 
called the Nutmeg State, 
but the nutmeg of com- 
merce was hardly known in 
America when Connecticut 
became part of the Union. 
Even in Europe it did not 
come into general use be- 
fore 1790. The trade in 
nutmegs was, and still is, 
mostly in the hands of the 
Dutch, and to-day nearly 
all the nutmeg plantations 
are on the Dutch 
islands of the East 
Indies 

The sweet-smelling 

. , II ® Miolo 

nutmeg balls come 


^ sniajl tree 

^ flowers that are 

^ 4^' i followed by a 

I “dru^e’’ 

<■'1 -nr 

b "clI. But as it 

i''; ' comes from the 

' , ' fruit this stone is 
not quite ready 
to be grated into 
‘ one of our pud- 

For at its 
base there is a 

Photo by N. Y. Bo1»nical Hoe.^ty C U T i O U S O U t * 

People ere so used to reaching up to the kitchen shelf for a can of 4 u T i Vi 

powdered ginger or a bottle of vanilla that many of us do not know grow in w n ic n 
now these spices look in their natural state. Above are six little covers the nut 


■4^. 



Photo by N. Y. Bo1»nical Hoc.^ty 


ginger roots; the long, dark pod is a vanilla bean. 

These are not garlands that our Hungarian woman is displaying with 
such pride. They are strings of bright paprika. This spice is the 
dried fruit of a kind of pepper, and looks just as fiery as red pepper, 
though it reaUy is much milder. 





Photo by Hunsorion Coosul 


re SIX imie covers thc nut 
in. . , 

With a crimson 

)laying with network. I his 

Bpice is the covering, whi(h 
red pepper, . , ? • 

IS technically 

called an ‘^arib’ 
(ur'il), has to ^Le removed 
by hand. And this crimson 
network, or aril, is “mace,” 
one of the most valuabh' 
spice [irodiicts of the East- 
always ex])ensive because of 
the delicate work of remov- 
ing It from the nutmeg. 

Few' .sj)iccs come from 
flowers, so it seems all the 
more strange that cloves 
should be merely the dried, 
unopened flower buds of an 
Fast Indian tree that is 
second cousin to the nut- 
meg. It grew wild only in 
the Moluccas, and from 
there the Chinese gathered 
it at least two centuries be- 
fore the birth of Christ. It 
was so much prized that 
caravans carried it 
thousands of miles 
overland to Europe, 
where cloves were 
known as early as the 
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eighth century. Hut it did not grow com- 
mon until the Dutch began imj)orting it by 
sea about t6oo. 

Since then it has been widely grown in 
Penang and in Zanzibar, where the trees are 
usually set out about thirty feet ajmrt. They 
do not llower for several years, but after the 
eighth year they produce some five to seven 
fwunds of dried cloves each year. Every 
one of the blood-red buds must be ]3icked by 
hand, so it is no wonder that clov('S are ]>retty 
expensive. Their flavor comes from an aro- 
matic oil they contain; and some |)lantations 
do nothing but grow them to press out ‘Vjil 
of cloves,” which is widely used in making 
perfumery. 

Tn far-off Ceylon there grows a secon<l 
cousin of (mr common sassafras tree. You 
of course know the ])eculiar fragrance of 
sassafras ba^-k: all the j)lants belonging to 
this family have a distinctive odor, just as 
the sassafras has. One of the strongest of 
these odors is camphor, which comes from 
another cousin that lives in JajKin. Hut the 
Ceylon relative has a fragrance and flavor 
known all over the world; it is the well- 
known cinnamon 

Ceylon is still the cinnamon garden of the 
world, although the jilant is grown in India 
and in Java. Originally the cinnamon was 
a g(X)d-si/c(l tree, but the growers hardly 
ever let it become so these days. For the 
flavor of cinnamon is in the bark of the young 
shoots, just as it is in sassafras. The plants 
arc kept cut back so that they arc mere 
shrubs. This constant cutting of the main 
stem forces the ]3lant to send up a large croj) 
of suckers from the base, and it is from the 
bark of these suckers that most of our cinna- 
mon comes to-day. Skillful natives strij> off 


the bark and peel off its outer skin. Then it 
is stretched over drying sticks, and left until 
it is quite dry. This is the reason why we 
usually get cinnamon in dried, brittle quills — 
though of course it may be ground to a 
powder. Unless it has been powdered, cinna- 
mon is j)rocured entirely by hand labor, so 
no one should be surprised that those woody 
sticks are expensive. 

There are so many good things to flavor 
food with that we cannot tell the story of all 
of them. Most of them come from the Far 
Fast, a very few' from .America, and a handful 
from temperate regions. Besides those al- 
ready mentioned the chief spices arc: 


Spice 

Derived from 

Curry 

\ j)owder made from 
over twenty differ- 
ent plants 

(iinger 

Rootstock of /Anzi- 
ber officinale^ a 
small plant 

Allspice 

rnrijie fruits of a 
small tree 

l\‘pper 

I'ruit of Piper nig- 
rum, a climbing 
shrub 

Turmeric 

RootstcH'k of a small 
plant 

('a rd anion 

Fruit of a small plant 

1'hyme 

Foliage of 

vulgaris, a mint 

Uarawa\' 

Fruit of ( 'arum carvi, 
of the carrot fam- 
ily 

Caper 

Seeds of a K)w, prick- 
Iv shrub 


Native in 
India 


Fast 

Indies 

West 
I ndies 

d'ro[)ical 

.\sia 

Tropical 

.\>ia 

Eastern 

.Asia 

Southern 

Ihiro^x; 

Euroi)e 


Europe 

and 

Asia 


Do you know these 
spices? The pretty cloves 
must be familiar to you, 
for they are often seen 
stuck into roasts of ham 
for flavor and decoration. 
The nutmeg you may 
have thought of as a 
powder usually seen on 
the top of rice puddings. 




Spices were once worth 
their weight in gold. 
Only one of Magellan’s 
five boats ever got back 
to Spain, but when it did, 
the cargo of spices it 
carried was valuable 
enough to pay for the 
whole expedition! 
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The STORY of STRANGE FOOD 

PLANTS 


Reading Unit 
No. 23 


STRANGE PLANTS THAT GIVE US FOOH 

Xotc: For basic injorniation For statistical and current facts ^ 

not found on this page, cnnsidt consult the Richards Year Book 
the general Index ^ Vol. i Index, 

Interesting Pacts Explained 
How tapioca is made from poison- 9—2 13 

OILS roots, 9-2 1 1-12 The many uses of olives, 9 -213- 

I ses of tapioca, 9—212 14 

How breadfruit is grown and The strange sources manna, 
eaten in the tropics, 9-212 9-214 

The ancient history of olives, The valuable soy bean, 9-214 

Things to Think About 
How is tapioca made from the olives grown? 

cassava root? W’hat is manna? 

Why is the breadfruit tree valu- Why is the S(^y bean increasing in 
able in some Pacific Islands? favor all over the world? 

Why are olives important in the Can you think of other strange 
Orient? food plants? 

\\’hat happens to most of the 

Picture Hunt 

What is soy sauce made from? Why is the breadfruit so named? 
9— 21 I 9-212 

Related Material 

Why is the ^‘resurrection plant” South American Indians? 

called manna lichen? 2-207 5 493-501 

What has been the history of the How did ancient people make 
Olympic games? 14-471 bread? 9-238-41 

What has been the history of 

Leisure^time Activities 

PROJECT NO. I : Taking great ripe black olives to remove the 

care, stir some lye into a little olive oil. 

olive oil, and boil the mixture. PROJECT NO. 3: I^earn to 

The particles at the top are soap. make tapioca pudding. 

PROJECT NO. 2 : Squeeze some 

Summary Statement 

Tapioca comes from the big use it in many foods. Breadfruit 

roots of the cassava, a poisonous is very popular with the natives 

plant. Natives shred the root, of Hawaii and the Philippines, 

press out the poisonous juice, and Olives have provided valuable oil 

then dry the pulp over a fire and for thousands of years. 
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I'hnld li> I S Drpt, of Agri(uit\irc 

This Chinese courtyard is filled with vats containing way the well-known soy sauce is made. You have 
fermented soy beans, wheat, and brine; for in this surely eaten it if you are fond of Chinese dishes. 

STRANGE PLANTS THAT GIVE US FOOD 

Did You Know That Tapioca Once Was Poisonous, and 
That People Eat Manna Even To-day? 


MAG IN E eating food made from a 
violently poisonous plant! That is 
what wc do every time we eat a 
tapioca pudding. Yet by the time wc put 
it into pudflings taj)ioca is as mild and health- 
ful a food as you will find anywhere. 

Ages ago the Indians of the Amazon some- 
how discovered the secret of this queer food. 
It comes from the big juicy roots of the 
cassava (kl-sa'va) plant, one of the spruce 
family. The Indians call it ‘‘manioc” or 
“mandioca,” and tell a pretty story about 
how they first came to use it as food. Now 
'‘mani” is the word in this Indian language 
for “boy,” and “oca” the word for “hole.” 
The legend goes that once the son of a king 
was buried with great ceremony. Later, 
when, according to their custom, the people 


went to dig up) the boN^’s remains, behold! 
in the hole was no body but a great 
starchy root. This root, in one form or 
another, has become the chief food of the 
|>oor people in Brazil and in many other 
tropical lands. 

The legend does not tell how the Indians 
who found this root learned how to take the 
jx)ison out of it. But this is how they do 
it — for you may still see their crude mills 
along the Amazon. 

The Indian women scratch the root all to 
shreds with a roller, the face of which is set 
with fearsome prickles gathered from a cer- 
tain palm tree. Then they put the pulpy 
mass into a press worked by a long lever 
held down with great stones. In some com- 
paratively modern mills the press is worked 
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by a mule which walks round and round and 
screws down a crude wooden plunger. 

But even when as much of the poisonous 
juice as possible has been pressed out, the 
pulp is still far from fit to eat. So the next 
thing the Indians do is to spread the pulp 
out on large frying pans, often six feet across, 
and build a brisk charcoal fire 
underneath. As the 
mass heats up, little 
girls stand over it 
and constantly 
rake the pulp to 
keep it from 
burning. It 


In many of the Pacific islands — in Tahiti, 
the Philippines, Hawaii, Samoa, Guam- 
breadfruit is a very important native food. 
It looks a little like a melon and grows on a 
tall, handsome tree. For thousands of years 
the Polynesians have cultivated it, and there 
are so many varieties that one or another of 
them is rifiening almost all the 
year round. I'he best kind is 
seedless, and tliat is the one 
grown mostly to-day. 
Europeans first 
heard of bread- 
fruit about three 
hundred years 
ago. Supj)Osing 
that it would 
grow well any- 


of! the last of the poison, and e ..r AKno.i.urc Indies, d'lie story of the fir^t 

t le tapioca is Jx^rfectly dry Xhis is a breadfruit, a food tasting e.vj)edition of breadfruit 
and ready to pack and use, its tike a cross between soft hunters is quite romantic. For 

granules are about the size ot The natives of the Pacific islands the captain and a tew others 
radishseed, as everyone knows. ^*^oj*^*4toer* **^ ^^**^ ^iflrift by the inuti- 


The Brazilians use this • nous crew -v ho wanted to 

starchy food, freed from its jioisonous juice, stay where they were- -and sailed their tiny 

m many w'ays — they make it into cakes craft more than ^,600 miles to safety. But 

and bread, tlicy put great quantities of it w'hen the next year (1702) anolhtT exj)(‘- 

into soup, and they like to cat it dry, sprin- dilion was more successful, the trouble 

kled over fish or meat. The bitter cassava secmc<I to be all in vain. For the West 

from which it is made has been introduced Indian Negroes did not care for breadfruit 

into many warm countries, and in some at all - and very few' white people have ever 
places it is grown widely for the trade in been able to see why tlic natives of the 
tapioca with other parts of the world. Pacific islands like it. 

And when we eat it in soup or in light They do like it, however, very much, and 
fluffy pudding, little do we think of how' cat it as regularly as we eat bread or potatoes 
much trouble it was to change it from a They gather the yellow' fruit just before it is 
r.aarly-fatal poison to a fine and nourishing fiead ripe. Sometimes they took it whole in 
food! the embers arul scoop out the soft starchy 

center of it. Sometimes they cut it into 
What Is Breadfruit? slices and cook it between hot stones or bake 

Breadfruit really does taste a little like it, if they have an oven. It can be preserved 
bread, or perhaps more like potatoes — shall by being cut into thin slices and dried in the . 

we say a cross between soft bread and a sun; from the dried slices the natives make 
cooked sweet potato? Those who like it say flour for puddings and bread. As to the tree, 
it has a mild, pleasant flavor that one tires they make cloth from the inner bark, glue 


of no more than one does of potatoes and 
bread. 


from the gum, and very good canoes from 
the wood. 
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I’liolo 2 ^uiI>Hii All 

This is a sceiue in an ulive press in California. Here 
the ripe olives, which are stacked in long trays, will 

Some iK‘oj)le think that eating olives is an 
acquired taste, but if they are right, men 
had certainly accjuired it a long time ago. 
d'he ancient Kgyptians and Syrians knew 
the olive, the IIeijn‘ws thought it one of the 
main attractions of the Land of Promise, and 
the Greeks valued it above all other plants, 
as did the Romans after them. When the 
(ireek athlete won a race at the Olym[)ic 
games, he was crowned with an olive wreath; 
when the Roman conqueror r(.)de |)roudly in 
his triumph, he wore an olive crown. I"or 
so dependent were these ancient peoples on 
the olive and its precious oil that it became 
for them the symbol of victory, of plenty, 
and of peace. 

Long before modern chemists thought of 
making soap of olive oil, the women of Greece 
and Italy and the Orient — and some of the 
men too — used it constantly for their com- 
])lexions and the health of the skin in gen- 
eral. But more than that, olive oil was, and 
still is, the chief cooking fat of the Orient. 
Wherever animal fats like butter or lard are 
Jiard to get, vegetable oils must be used in- 
stead; and of all vegetable oils the olive yields 
much the best. 

The olive has been cultivated so long that 
there arc a great many varieties of it, but 
they are doubtless all descendants of the 


be made to give up their oil— for your soap and salad 
dressing, among other things. 

wild olive tree of Syria, which is thought to 
have been ihe olive’s original home. From 
that ancient home it brought with it a fond- 
ness for limestone soils, and for the warm 
regions near the sea. This is why it is so 
successfully cultivated along the Mediterra- 
nean, in Chile, in California and some of the 
southern states, in South Africa, and in 
Australia. I'he finest oils now come from 
Italy and Spain. 

Left to itself the olive would be a very 
large tree, as well as one of the longest-lived 
trees in the world. But in commercial olive 
orchards the trees are usually kej)t low to 
make it easier to gather the fruit, and to 
crowd as many trees as pos.sible on every* 
acre of land. The tree has slender leaves, 
dark green above and dusted with white be- 
neath, and little greenish flowers. The fruit, 
as everybody knows, is about the size of a 
large grajx', oval, and lx?aring a single seed. 
When it is rii>e, an olive is a dark purplish 
color, and very full of oil — the best varieties 
yield sixty to seventy ix?r cent of oil. 

Sometimes these rit>c olives are eaten as 
delicacies, and one may buy them at almost 
any grocery, usually put up in tins. But 
oftener the olives meant to be eaten whole 
are picked while still green. They arc then 
washed in alkali water, and bottled in brine 
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either with the pits left in, or pitted and 
stuffed with peppers. The so-called ‘‘queen’* 
olives in the shops are not a special variety, 
but simply large and well selected fruits sold 
under this trade name. But scarcely a tenth 
of the olives grown, probably, arc sold to be 
eaten like pickles for their delicate and pi- 
quant taste. The others are allowed to ripen 
and are then crushed for the sake of their oil. 

The Truth about Manna 

Usually when we say “manna” we think 
vaguely of some delfcious food, like the am- 
brosia fabled to have been eaten by the gods 
on Olympus. Thai is because we have heard 
of how the ancient Hebrews lived on it in 
the wilderness, and of how it came to them 
as a miracle from Heaven. 

As a matter of fact, no one is likely to eat 
manna if there is any other food about. But 
in many dry regions, especially around the 
eastern Mediterranean, there have always 
been people who at times were forced to eat 
it or perish. Not only the ancient Hebrews 
in the wilderness, but certain half-wandering 
tribes ate and still eat it and even buy it in 
the bazaars, often pressed into little cakes. 
As for the rest of the world, it cither does 
not eat manna at all, or else uses it as a 
medicine to cure the stomach ache! This 
last use is widespread in South America. 

Where Does Manna Grow? 

The reason that manna has saved so many 
{)eople from starvation is that it is a desert 
f(xxi, which is often found in desert lands 
when all other food fails. There are many 
varieties of it. One kind is a lichen, and 
you may know about it already, for we have 
spoken of it in the story of lichens. But the 
manna of the Bible, and the manna still col- 
lected or even grown for medicine, is hot a 
lichen, but a gummy, sugary material that 
comes out of the bark of .several desert shrubs 
and trees. It is sweeter, has a richer food 
value, and is much more widespread than 
the lichen manna. 

The commonest source of manna is a desert 
shrub of the pea family found in Southeastern 
Asia and neighboring regions. Its sugary 


tears are very small; they are quite gummy 
at first, but harden in the air and are both 
sweet and nutritious. Another very common 
manna tree is the tamarisk, a semi-desert 
plant. It secretes a sugary liquid that hard- 
ens in the air; but this tree bleeds only when 
stung by an insect. Less common kinds of 
manna are furnished by desert species of oak 
and willow, and a product very like it is 
scra[)cd off the joints of a Philippine bamboo. 
None of these last are of much importance 
as food, but like the true mannas they con- 
tain manna sugar. The true manna bearers 
give out their precious sugar only in time of 
heat or drought — just when other food plants 
curl up and die. No wonder, after all, that 
to desert wanderers manna is as a miracle 
from Heaven! 

A Bean with Many Uses 

It is only of late years that Americans have 
come to know the plant that experts consider 
the most useful in the world. It is the soy- 
bean. This amazing relative of our own pea^ 
and beans has been known in C'hina for 5000 
years, and L the main food of the Chinese 
{XJople, who call it the “.M)ya.”^Bul for more 
than a century after it wais brought to this 
country no one paid any attention to it. 
Then we realized that the oil which makes up 
fifteen percent of its bulk could be pul to 
many u.scs and that the plant itself makes 
excellent food for cattle. 

'Fo-day soybean oil is used for oiling ma- 
chinery, is highly nourishing as a siilad and 
cooking oil, is made into margarine, and goes 
into candles and soap, where it is obliging 
enough to lather in salt waiter. It is used in 
making oilcloth and linoleum and paints and 
varnishes, and can, by proper treatment, 
be made to serve in place of the valuable lung 
oil that also comes from China. Many 
thousands of acres of soybeans help feed our 
live stock. For it is a fine pasture plant, 
is excellent in silos, and when dried makes 
satisfactory hay. The meal that is left when 
the oil has been taken from the seeds is one 
of U-e finest live stock and ix)ultry foods in 
the world. 

But many other uses have now been found 
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for Lhii^ remarkable bean. The chemist has 
seized it eagerly and made it into plastics of 
the kind that depend upon casein (ka'se-In), 
the substance that composes the cheesy part 
of milk. Disguised in those plastics soybeans 
greet us on every hand. They make the 
coating for fine papers and sizing for cloth, 
they enter into water paints, serve as finishes 
for leather, and appear about the house in 
various forms — in clocks, fountain pens, 
chairs, and a host of other useful things. 

One of our automobile manufacturers has 
been making steering wheels, buttons, in- 
strument boards, and even automobile bodies 
out of soybean plastic. And he has also had 
it spun into a fiber that makes a very good 
artificial wool, a fabric that is considerably 
warmer than rayon. Eventually this textile, 
though not so good as wool, should be 
cheaper than any other textile made in the 
United States. Moreover, two acres of land 
put to grazing will produce only eight to ten 
j>ounds of sheep's wool but will yield four 
lumdred pounds of protein suitable for soy 
fiber. The bean also helps to make artificial 
rubber, explosives, insecticides, printer s ink, 
various waterproof materials, and adhesives 
that are especiall)' valuable for making ply- 
wood. We may lie sure that chemists have 
only scratched the surface in their hunt for 
uses for this amazing bean. In fact it may 
well become the world’s most im[)ortant in- 
dustrial raw material, with more tons of it 
raised for the factory than for any other 
purpose. 

But we cannot be sure of that. Soyas have 
a line future on our dining tables. As the 
years roll by and the earth is more and more 
crowded with people, soybeans may well 
come to be the main article of food all over 
the world. If they were, the human race 
would he better off, for they are the most 
complete natural foodstuff that we have. 
They are more concentrated than any other 
and contain more vitamins, proteins, and 
minerals. One pound of flour made from 
sovbcans contains as much protein as thirty- 
one eggs or six quarts of milk or tw^o pounds of 
boneless meat. It has twice as much calcium 
(kal'sl-ffm) as a pound of milk, and conse- 


quently goes twqce as far in building bones 
and sound teeth. It is rich in vitamins B i 
and B 2, is a good source of vitamins E, K, 
and niacin, and has most of the minerals the 
body needs, such as iron, manganese, copper, 
sodium, phosphorus, and potash. It is lack- 
ing in vitamin C, the anti-infection vitamin, 
l)ut that is added if the beans are sprouted 
before they are eaten. 

During the Second World War soybean 
flour went into the famous K rations, or 
“iron rations,’’ carried by American soldiers 
when they were fighting in the field and could 
not always be reached by supplies from the 
field kitchens. Naturally tho.-^e little j)ack- 
ages--one for each meal --had to concentrate 
as much nourishment as possible in the 
6x6x4 inches that each contained. Of course 
the experts who planned the meals did not 
forget to include the soybean, along with the 
meat, candy, soup, coffee, malted milk, 
cheese, chocolate, and crackers that the 
packages contained. 

Of course the soldiers could not stop to 
sprout soybeans to get their vitamin C, but 
it is easy enough to do at home, and gives us 
one of the best and cheapest of foods. For 
to the food value of the l>eans are added the 
advantages of a green vegetable. Wlien we 
say that i;ean sprouts arc richer in vitamin C 
than tomatoes are you will see how u=>cful 
they are in the diet. But most amazing of all, 
they can be grown in from three to five days 
in any climate at any time of year in any 
room and without either soil or sunlight. It 
sounds like a fairy tale, but this is the simple 
way in which it is done: 

One cup of soybeans is soaked over night in 
a quart of lime water. This is made by dis- 
solving one teaspoonful of chlorinateii lime 
in a gallon of water. In the morning rin^e 
the beans twice in plain water and put them 
in a quart jar or milk bottle with cheese- 
cloth or a piece of window screen over the 
top. Turn the jar upside down and stand it 
on twai small pieces of wood for constant 
drainage. Then put it in a dark place or 
under a cardboard lx)x. At morning and 
noon fill the jar with plain water and invert it 
again, and at night rinse the bean;i with 
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chlorinated water -to keep them from mold- 
ing. Unless the beans were too old the 
sprouts will appear in from three to five days. 
They should then be kept in the ice box. 

Sprouted soybeans can be served in a num- 
ber of ways. They may l)e boiled and served 
hot with a tomato or cheese sauce, they may 
be fried in fat for ten or fifteen minutes with 
a little onion added, they may be steamed for 
from seven to ten minutes and then marie 
with gelatin into an aspic jelly, or they may 
be combined in a casserole dish with meat, 
with onions and celery, with noodles or 
macaroni, or with green pepper and chee'^e. 
Since they are low in starch they should be 
eaten with a little bread, rice, or potato, 
but this very lack makes them an ideal <lia- 
betic food. They are an excellent nerve 
builder, also, 'Fhe Chinese make soybeans 
into a delicious curd. And the vegelai)le will 
also yield a nutritious milk that costs only a 
tenth of what cow’s milk costs and is some- 
times preferred to it. Roasted and sailed the 
bean.-, may be eaten like salted y)eanuts. 

Soy flour should be combined with wheat 
flour for bread and cake, but it needs no such 
help when it goes into cookies, ice cream, 
soui)s, gravies, slew's, sausage, cereal, or 


similar dishes. An excellent meat loaf is 

I 

made by mixing one-fourth pound of soybean 
flour with three-fourths of a pound of ground 
meat. Of course you can add any seasoning 
you like. Wherever this flour is used it adds 
nourishment to the dish anti reduces its 
price. For it sui)plies all the essential food 
elements except starch at, roughly, one-iifth 
the cost . 

i\o w'ondcr .soybeans already rank near the 
top among our country’s grain crops, though 
China surpasses us in tjuantity production. 
Every year our farmers are planting more of 
them. We have just the climate the s()yl)ean 
likes, siiu'c it wall grow w'herever corn and 
eotton do, and makes very few demands as lo 
soil t>r cultivation. Its 2,500 varieties endure 
heal and cold and flood and tlroughl and can 
withstand every kind of pest except rabbits, 
w'ho have a passion for it. Like ])eas and 
beans the soybean ti\e-> nitrogen in the soil 
instead of taking it out, and so improves the 
fertility of the land. Tt tits neatly into a 
planting cycle of corn, soN'beans, wheat, and 
clover, d'w'o tons of soybeans |)l()W'ed under 
e(jual seven tons of manure a*- a fertilizer. No 
wonder e\j)erts call the soybgi^n the world's 
most useful crop. 
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The STORY of MEDICINAL PLANTS 


Reading Unit 
No. 24 


PLANTS THAT CIVE US MEDICINE 


Note: For basic ififorniatiott F or statistical and current jacts , 

not iound on t/rs pai'c, con stilt consult the Richards Year Book 
the i^eneral Indrx^ V ol . 75 Index. 


Quinine, 9 217 
( )pium, 9 218 
Digitalis, 9- 219 
C amphor, 9-2 19 


I nterestin^ F'acts R xplained 

Strychnine. 9- 219 
Kelladonna, 9-219 
Penicillin, 9 2 iqB 
(/ocaine, 9 217 


Fhinj^s to 

Why is opium deadly? 

TT is quinine extracted from 
cinchona l);irk? 

How were two im[>orlant medi- 
cines hir the hciirl disccjvered? 


Think About 

How is science taking the place 
of superstition in medicine? 

J>o you know of any suf>erstitious 
beliefs that exist to-day? 


Picture Hunt 

How is camplutr removed from How do opium j^oppies grow? 
the wood of the tree? 9-2 18 9 217 


R e Intend IM ate rial 


How d oes the lieart circulate the 
blood'' 13 300 

What the cause of malaria? 
10 489, 214 

How was malaria wi|)cd out in 
l^inarna ? 102 70 

How does the castor-oil plant 
scatter its seeds? 2-213 

Practical 

How is malaria cured? 9 217 

How may p«iin be stopped for a 
time or [)revented? 9 217-19 


How may tooth decay be pre- 
vented? 2 3 03-64 
W ho is considered to be the father 
of medicine? 13 357-58 
Hf)w does the dentist use X ra\'s? 

10 494 

Plow is perfume obtained from 
plants? 9 301 

1 pplications 

How are certain plant products 
used to help a sick heart? 
9-219 


I^eisure^tinie A cti'vities 


PROJEC'f NO. i: Equip a 
medicine cabinet for iirst-aid 
treatment, 2-402. 

Sunt tnary 

^len of science have carefully 
studied the action of medicinal 
plants, (iradually, silly remedies 
have been replaced by accurate 


PROJECT NO. 2: Make a map 
of the world showing the sources 
of medicinal plants, 9-216-19. 

Stati^mt^nt 

methods of curing disease, re- 
ducing pain, and helping the 
heart . 


215 




PLANTS THAT GIVE US MEDICINE 


In these cotton-topped test 
tubes ere growing molds 
from soils gathered far and 
wide. Some will :^eld au- 
reomycin (6'r£-d-mi'sin), an 
antibiotic (&n't!-bi-dt'lk) —or 
killer of germs. This amaz- 
ing drug, fed to meat ani- 
mals, will increase their 
growth by fifty percent. 
Such a discovery goes a 
long way toward solving the 
food problems of a hungry 
world. 



PLANTS THAT GIVE US MEDICINE 

A Few of the Plants That Come to Man's Rescue When He Is III 


EXT time you have to take a dose of 
cod-livcr oil or castor oil, remember 
that if you had lived a hundred years 
ago you would probably have had to take 
something much worse. Just swallow it down 
and be grateful that modern science has 
taught mankind a good deal more than our 
forefathers knew about the use of drugs. 
For it is. only some two hundred years since 
the juice of a snake, the dried, powdered 
skin of a toad, and various other substances 
too revolting to mention were solemnly swal- 
lowed in the hope of curing rheumatism and 
many other ills. In those days, as in our 
own, it was much more comfortable to keep 
well than to be cured. 

It all began with the witch doctors and 
medicine men, before the dawn of history; 
for savages have always turned to nature for 
remedies, and it was the business of their 
priest to find out what would help them 
most. Certain of those strange early medi- 
cines must have had real value, and may 


well have come down to us to-day. But 
others were outlandish or terrible, and the 
medicine men soon learned how to practice 
all sorU of hoaxes on their helpless victims. 
It was thousands of years before mankind 
began to e.scape from all this ignorance and 
superstition- -if indeed wc have entirely es- 
caped even to-day. But gradually men of 
science began to observe and to keep records, 
the .study of plants was spread more widely, 
and little by little the old silly remedies fell 
into disuse. 

This was partly because other much more 
valuable ones had been found to take their 
place. For in the leaves and flowers and 
roots and bark of certain of her plants, 
Nature had hidden powerful medicines; it 
only needed skill and patience to learn how 
to use them. Because men knew this fact,’ 
the study of botany was for a long time 
nothing but the study of medicinal plants. 
Many books have been written about the 
old uses of “yarbs,*' and from them modern 
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science has sifted about ten j)er cent that is 
of actual value. Even to list our present 
medicinal plants would fill a volume the size 
of the one you are now reading, for medical 
botany has given the doctor some of his 
most powerful and useful medicines. The 
old loathsome potions are gone, 
and gradually, as people become 
more highly educated, the 
ancient remedies are disai>- 
pcaring from the shelves d 

of the drug stores; but . I 

certain of our medici- I 

nal plants Ihedoctors ^ ^ 

would find it very BjMjm 

to get along jBCUI||||||||^^ 

is qub 

nine (kwl'nin). Any J*- 1 

while man who goes i 

to the 'I'lopics may 
find that he has 
caught malaria, that 

disease of chills and J0 

fever which is .spiead by ^ 

the bite of a certain kind 
of mosquito. It has brought 
death to countless numIxTS of 
[X‘oj)lc. Jlut .since i6^^8 it has 

1 I 1 1 r r I’hoto liy K«>>Rtonc \ f 

been robbed of many of its ter- 


Without it few white men could stay there. 

It is no longer Peru that supplies quinine 
to the world. Most of our present supply 
comes from Java. Besides, certain yet more 
efTective drugs, like atabrine (St'a-brin), and 
some half dozen others that are certain 
cures for malaria are replacing it. 

■ ^ Java chincona t rces are grown 

■ on plantations, much as rub- 

s. ber is grown. The fresh 
bark is pounded off the 
\ branches and trunks 
with a stick, and after 
drying for a short 
\ time is ship[)ed to 

^ Kurojx' or America, 

where quinine 
‘ f o r m o f a w h i t e 
r fir ? is extracted 

M < ^ ^ ^ Irom it. 

ZJ W;/ If quinine has 
W W'f changed life greatly 

/ for people in the 

M Tropics, another 

4 plant given us by Bolivia 

r and Peru has made life 
endurable for f>eople inevery 
clime. For when the doctor or 
dentist w ants to perform a minor 

tone \ t'o. •.! . . • 

. operation without giving you 


, , \ . This native of West China is i ^ , 

rors. In that year the ( ountess inspecting the seed pod of a ether, he sometimes uses a prod 


del Lh Inchon, wite of the Span- PJPPy plant. A 
ish viceroy in ri'ru, fell danger- juice can be e; 
ously ill of the disease, and in later made t< 
spite of all that her doctors could do, lingered 
on at the point of death. Finally one of her 
jiriests got from the Peruvian Indians the 
bark of a tree, from which a bitter tlrink was 
made and given her. Almost at once she 
felt better, and soon she got well. So of 
course people wanted to know about the 
w^onderful bark. 

Trees That Give Us Quinine 

They found that it came from a tall tree 
and was most bitter and unpleasant to the 
^tastc, but as “Peruvian bark'^ its fame spread 
over all the world, for it saved the lives of 
thousands of people. Later it came to be 
called “Cinchona bark,^^ after the Countess; 
and to-day it is used by hundreds of millions 
who live in the mosquito-infested Tropics. 


poppy plant. After the surfaw y^t of the “coca“ leaf. This is 
of the pod IS scratched, a milky 

juice can be extracted; this is called cocaine. It comes from 


later made to yield opium. 


rieia opium. leaves of a shrub some six or 

eight feet high. I'hey look much like tea 
leaves, and are often chewed by the Indians 
to relieve the fatigue of long marches with- 
out food. The Indians have had the habit 
for hundreds and hundreds of years. 

Like the tree from which we get quinine, 
the shrub that gives us cocaine is now raised 
largely in Java, where the Dutch took it from 
Peru. It is from there that most of our 
cocaine comes to-day. 

Still more useful than cocaine in relieving 
mankind of pain is the powerful opium. It 
comes from the milky juice of the unripe pod 
of the opium poppy. The intelligent Chinese 
consider the magical juice a poison, for the 
taking of it steals aw^ay men's wills and robs 
them of mental and moral powder. In the 
end they die — a miserable death. But though 




Many are the trials and adventures of the camphor 
seeker, for the little island of Formosa harbors many 
strange things besides the camphor laurel — savage 
head hunters, for example 1 Above, you see some of 
the simple island stills which operate to give us the 


drug. Camphor chips are taken frona the tree and 
heated, so that the camphor may vaporize. The vapor 
is then made to pass through bamboo pipes into sunken 
vats so arranged that cool mountain streams will flow 
over them. In those vats the camphor crystallizes. 


the Chinese fought hanl to kccj) the plant 
out of their country, where it grows easily, 
there were too many millions of people in 
other countries who wanted to feel its pleas- 
ant though terrible effects. So the other 
nations forced China to carry on the trade, 
and millions of Chinese are to-day bound to 
the deadly habit. Slowly the eating of opium 
has spread over the world, in spite of the 
efforts of all the nations to prevent its use. 
The United Nations has set up a |)erniaaent 
board to study the opium traffic and make 
recommendations for controlling it. 

The Curse of Opium 

Now the reason why people lose their wits 
and wills when they use too much of this 
drug lies in the fact that the taking of it 
grows into a powerful habit. As often as 
they take it, they go off into a dreamy slum- 
ber. Because it has this effect, the doctors 
have learned how to use oi)ium to relieve 


pain. From it they extract a drug calk'd 
morphine (mor'fin), which lakes Us name 
from Mor])heus, tlie god of dn'ams. ^J'his is 
given in various forms. Tlie ]>atient fcrls a 
gradual dulling of all his senses and finally 
drops off to sleep. In this way relief has 
been brought to untold numbers of sufferers. 
And yet less than one per cent of all the 
opium grown is used for this noble ])urj)ose. 
All the rest goes to undermine men’s bodies 
and minds. 

Where Poppy Seeds Come From 

Nature is full of freakish contradictions, 
as if the old dame liked to Ivave her little 
joke with us. The tiny black seeds that 
often are used to ornament the outside of 
rolls, and give them a pleasant flavor, grow 
inside ‘he pods that contain this terrible, if 
kindly drug. And thesis .seeds you may eat 
without the slightest fear. They are (juite 
free from the juice that has relieved so much 
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suffering in the world —and caused so much 
more! 

Not far from the southeast coast of China 
lies the large semitropical island of Formosa, 
since World War II a Chinese possession. Its 
I)eople are Ixickward and quarrelsome, and 
no one cares to go there to live on account 
of the damp, hot climate. But Japan was 
very glad to annex the island after a war with 
China a good many years ago, for on it grow 
several valuable things, among them a tall 
and fragrant tree from the wood and liark 
of which we get our camphor. There are 
certain other ])lants that give us something 
a good deal like this pungent white ^‘gum,’’ 
but true camphor comes from this tree alone; 
and since it is hardly to be found outside 
this island, the ('iiinese have something like 
a monopoly of the i)roduct. 

We value this strangle substance with the 
clean, pleasant odor because it will make a 
person with a fever break out into a per- 
spiration, and in this way bring down his 
lem|)erat ure. W'c also u^c it to make cam- 
phorated oils and ointments, which have a 
soothing, cooling action; and we put it into 
certain remedies for colds, cs|)ecially into 
those that we inhale to clear the nasal pas- 
sages. But lately we have found still other 
Uses for it. It goes to the making of smoke- 
less powder and is employed in various chemi- 
cal industries. On a large scale it is used in 
the making of celluloid. 

How Strychnine Was Found 

For hundreds of years it has been the cus- 
tom of certain savage tribes to tip their 
arrows with poison. What the arrow does 
not accomplish, the poison will! But when 
the doctors came along to investigate the 
action of these terrible juices, they found 
that what would kill a man if he took it in 
too large doses, would save his life if it were 
properly administered. It was from one of 
these deadly arrow poisons that the doctors 
learned the use of strychnine (slrlk'nln), one 
* of the best heart stimulants that has ever 
been found. It comes from the juice of a 
group of tropical trees and shrubs called 
“Strychnos,” and a centur>' or so ago it was 


still unknown, though the deadly arrow poi- 
son had been in use for centuries. To-day 
it saves the lives of many persons who have 
weak hearts. But it is still a deadly poison 
unless administered in very small doses, and 
by a physician. 

Some two hundred years ago a gentle lady 
in an English garden began to experimerit 
with the foxglove, a common enough flower 
in England, and one that we raise here in 
our gardens because of its beautiful lavender 
or pink flowers. The fact that the juice of 
the plant was deadly poi.son did not alarm 
the adventurous English lady, and as a result 
of her work and of that of later scientists we 
have one of the most important drugs in 
modern medicine. 

A Deadly Poison That Makes Us Well 

'Fhi^ is digitalis (rllj'l-iaFfs) , which not 
only stimulates the action of the heart but 
forces the blood to circulate more rapidl\' 
through the whole system. It is of the 
greatest value in the treatment of certain 
kinds of ailments. 

Now of course there are times when a 
patient ’s heart beats too fast instead of too 
slowly. Then the doctor must find something 
to f|uiet it before it wears itself out. And 
where does he find hi^ remedy except in a 
plant that has long been known as a deadly 
poison -in the niimk^hood, whose blue or 
purple flowers have ornamented our gardens 
for centuries! It belongs to the family of 
plants known as ^‘aconitum,'’ and s(' the 
drug it yields is called “aconite’' (Ak^'’>-nit). 

While the half-dozen drugs we have named 
are perhaps the most inqHwtant ones coming 
from plants, there are many others that doc- 
tors would miss sadly. One of them is the 
useful and detested castor oil, which comes 
from a kind of bean native in Atnca or 
India. The family name of the plant is 
“Ricinus.” Another is atropine (^it^r6-pln) , 
or belladonna, a drug used in the treatment 
of eyes and also to check pain and spasm. 
It is taken from a European plant called 
belladonna — which translated means “beau- 
tiful lady.” For this plant, also called 
“deadly nightshade,” ^^^s knowm to Italian 


219 




PLANTS THAT GIVE US MEDICINE 


ladies of long ago, and was used by them to 
give their eyes added charm and luster. 
Other powerful drugs also come from the 
same plant. 

Everyone knows the pleasant, icy tang of 
menthol. It comes from a member of that 
delightful, peppery family known as the 
mints. Formerly we imported our menthol 
from the Far East, but Oregon has now taken 
to growing large fields of the mint from which 
it is made and nets a very tidy sum from it. 

The jungles of South America give us an 
old-fashioned medicine that our grandmothers 
used to ladle out freely to crying babies and 
that is still widely used in cough medicines 
and to induce vomiting in cases of indiges- 
tion. It is ipecac (ip'e-k<lk), and it is made 
from the dried roots of a plant that belongs 
to the madder family. It is only in regions 
with a rainfall between sixty and eighty 
inches a year and a deep rich moist soil that 
we can find this useful plant — in other words 
it will flourish wherever the rubber tree 
grows. Naturally we get a great deal of 
Ijiecac from Brazil, but Central America also 
sends it to us. The Indians had used it for 
centuries before a French doctor took it to 
Europe (1072). For many years he kept the 
name a secret, but it finally leaked out. . 
Europeans did not, however, learn where it 
came from till over a century later. 

The little country of El Salvador gives us 
one of our most powerful antiseptics, used 
especially as a quick dressing for wounds. 
It is mistakenly called “balsam of Peru/’ 
To get it we first take patches of bark from 
the tree that bears the name. The wood 
underneath the scar is then scorched with 
torches. The liquid balsam used for medicine 
comes from the pitch that flows out of the 
tree under the heat. 

Ergot (ur'g6t) , an important drug used to 
prevent excessive bleeding, is made from the 
fungus ergot, a common pest in the grain 
fields during warm moist weather. The pun- 
gent sarsaparilla, excellent for flavoring medi- 
cines, soft drinks, and candies, and also 
used as a tonic, is a much used drug made 
from the dried bark of the roots of a prickly 
smilax (smi^Ulks) that grows in Mexico and 


Honduras. And chaulmoogra (ch61-moo'gr«^) 
oil, the famous but not very reliable remedy 
for leprosy, comes from three plants that 
grow in Burma and Siam. The important 
one is the handsome chaulmoogra tree, the 
seeds of which yield the oil that is used in 
treating not only leprosy but other skin 
diseases and rheumatism as well. 

An Amazing Blue Mold 

If you ever have to work around a labora- 
tory when it is necessary for you to keep 
your materials germ-free you will l)e annoyed 
by a bacterium (bSk-teVl-um) — or very low 
form of microscopic plant life — that grows a 
mold a good deal like the bluish mold in bread 
or Roquefort cheese.’ You will call it a nui- 
sance and wish it had never been created. 
But in that you will be vastly mistaken, for 
this humble little growth — “Periicillium no- 
tatum“ (pen'i-sil'f-um no-ta'tum) is its 
name — gives us the most powerful germ-kill- 
ing substance knowm to man. It is perhaps 
the most valuable drug the doctor has, and 
its use certainly is one of the great medical 
discoveries of all time. 

Unlike the drugs w^e have Jbeen talking 
about this one is comparatively new. To be 
sure it was discovered as early as 1929, but 
for a long time was treated as a Cinderella 
until its value was finally recognized during 
World War II. The originrd discovery had 
been an accident. Sir Alexander Fleming, 
an English scientist who was carrying on ex- 
periments w'ith other bacteria, noticed that 
the substance— or “culture” — in which he 
was growing them was germ-free in the 
neighborhood of some mold that had got 
started in his culture. It was found that this 
mold, by its own process of living, manu- 
factured a substance poisonous to other 
bacteria. That substance, which must be 
extracted from the culture in which the mold 
is grown, is called “penicillin’^ (p6n'l-slPln) , 
after the mold that produces it. It has 
rightly been termed the miracle drug. 

What Will Penicillin Cure? 

Penicillin’s amazing usefulness lies in the 
fact that it is deadly to a large number of 
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germs that give rise to some of man^s most 
dangerous diseases. 'Fhe so-callcd “sulfa- 
drugs,” or sulfonamides (sul-f6n'a-mid), that 
came into use some years before j)enicillin did, 
arc powerful enemies of the deadly strepto- 
coccus (strq/lo-kok'us) germs, a family 
of bacteria that are strung together like a 
string of beads. Rut many terrible diseases 
come from other germs, especially from a 
class of bacteria that tlie sulfa drugs seem to 
find it harder tr) kill. 'Those germs belong to 
the “staphylococcus” (staf'Mo-kok'us) fam- 
ily of bacteria, and are strung together like 
a bunch of grapes. 'They are pus-forming 
germs, and cause bone infections, boils, ab- 
scesses, carbuncles, gonorrhea, blood poison- 
ing, all sorts of inllantmations in various 
[)arts of the body, and ( ertain other infectious 
diseases most of which yield to this useful 
drug. Penicillin attacks c'ertain he\'irl infec- 
tions w hicii were hitherto fatal, certain kinds 
of pnc'umonia, two forms of meningitis, 
syphilis, yaws, anthrax, and some forms of 
gas gangrene. 

A Powerful Germ Killer 

We still have much to learn about the use 
of penicillin, and we still have to hnd out 
just what it is able to do. As originally made 
it \Nas cosily, for live hundred quarts of the 


li(|uid ^used as a culture for the mold will 
prcxluce only an ounce of ]>enicillin, and the 
process is a long one. liut that little ounce 
is of amazing strength. Cultures of certain 
kinds of germs have been killed in only three 
hours by a solution in which the drug was 
only one two-millionth of the whole amount 
of the solution. When the drug is prescribed 
it is given in milligrams, with roughly about 
fifty of them to an average do.se. But an 
ounce contains some 28,350 milligrams. So 
the precious substance goes a long way. In 
fact it is a thousand times as powerful as the 
sulfa drugs so in comparison with other 
antiseptics it is said to be like radium in 
comparison with other ores. And |)erhaps 
best of all, if it is pure it is not poisonous to 
man, ev6n in large doses. In this way it 
differs from the sulfa drugs. Hut penicillin 
must always be administered by a doctor and 
in its common form cannot be taken by 
mouth, for the stomach juices destroy it. 

Since penicillin was discovered scientists 
have been experimenting with other molds to 
see if they will yield medicines. Already 
they have found even more jxiwerful germ 
killers, such as streptomycin (strdp'to-mi'- 
sin), useful against tuberculosis. It is amaz- 
ing to think w hat an imjxirlant role has been 
given the humble molds. 



Photo hy H«iirlrks lloilco 

Over long and dengerous mountain trails the bark that yields quinine must travel out of the forest on muleback. 
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The STORY of TOBACCO 


Reading Unit 
No. 25 


THE WEED WE FOUND THE 

SMOKING 


INDIANS 


Note: For basic information 
not foi 4 nd on this patj^e, consult 
the general Index, \’ol. /j. 


For statistical and ciu f cut tacts^ 
consult the Richards Year Bt}ok 
Index. 


I nteresting Facts F xplained 


Why the use of tobacco is harm- Why there 
fill to many people, 9—221 tobacec^. 

How Indians smoked a pipe, Where tobai 
9 *2 2 I How tobaci 

H(3W tobacco reached Europe, 9 2 2^^- 2 4 

9—222 The revenue 

Filings to Think About 

What deadly poison is found in How ha^^ to 
tobacco? the* goven 

How did laws against smoking Does a c onfi 
affect the use of tobcicco? tive plea^ 

How are tobacco leaves cured or merely r 

dried? comfort e 


Why thert*^ are many grades *)f 
tobacce^, 9 222 

W'here tobacco is grl»wn, 9-2 23 
How tobace <> is grown and curetl, 
9-22^-24 

The revenue fn)m tobacco, 9 -224 


How has tobacco helped increase 
the* government’s income'-' 

Does a c onfirmed smoker ge‘t 

tive pleasure from tobacco, or 
merely relief from the* dis- 
comfort of craving it ? 


Picture Hunt 


Where does tobacco come from? 


Why are some tobacco plants 


covered with a lent-^ 9 22^^ 

W hich state is famous for its to- 
baccf^^' 9 224 


Related \I uteri al 
How does tobacce3 get its flavor? 7 12^ 


How did tc)l)acco influence slavery 
in this country? 7-123 
W'hat products did the Virginia 
colonists export to England? 


7 ^23 

How does the Internal Revenue 
liureau of the* Treasury De- 
partment collect taxes on to- 
bacco ? 7—3 7 7 


Feisure-time A ctivities 


PROJECT NO. i: Watch a cigar containing a live goldfish and see 
maker at work, 9 222. what happens. Remove the fish 

PROJECT NO. 2: Drop some in time tcj save it. 
tobaccc3 crumbs into a jar of water 

Summary Statement 

The Indians smoked tcjbacco drug in tobacco, is a powe 

long before Columbus came to stimulant to the heart, am 

America. Europeans soon taken habitually, puts a gi 

learned to smoke. Nicotine, the strain on it ami other organs. 


is a powerful 
heart, and if 
puts a great 
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When the tobacco crop is ready for 
harvesting, the finest leaves are often 
cut and hung up on cords or laths for 
curing. Who would ever guess that 
these great leaves would ever make up 
the neat little cigarettes and trim cigars 
which so many people are fond of 
smoking? 


I’hoiu Norfolk-VorUmouili A«lv. Hoard 


The WEED WE FOUND the INDIANS SMOKING 

It Would Surely Have Been Better If We Had Never Found Out 
about Tobacco, for It Is Always More or Less of a 
Poison, though a Very Tempting One 


O^SIRTIME when you see a friend 
smoking, ask him to let you hold a 
handkerchief before his lij)S while he 
blows a ])uiT through it. You will lind that 
the smoke has left behind it a dark stain, in 
which have been deposited various oils and 
a very tiny portion of a deadly poison called 
nicotine (nik'6-tin). If a single drt^p of the 
[)oison is placed on the skin of a rabbit, the 
animal will die. Of course, before your 
friend exhaled the smoke a great deal of the 
oil and the nicotine had been spread over 
'the passage's of his nose and throat, and had 
had an effect on his lu'art and nerves, d'hal 
is why smoking is alw'ays injun\>us to young 
people, and often to those who are grown. 
It is the reason why smokers frequently have 


a cough, and sometimes develop what is 
known as tobacco heart. 

Tt is only lately in the history of the race 
that men have taken to smoking. The 
people of the MicUlle Ages knew nothing 
about tobacco, and it was not till after Co- 
lumbus discovered America that white men 
ever saw the idant. But the Indians had 
known how to smoke for a long time, and 
they taught the habit to their conquerors. 
At first the white men had been a good deal 
startled to see the solemn bra\'es “swallowing 
smoke’’ thniugh a Y-shapcil pipe, the stem 
of which the\' held in the smoke that rose 
from burning tobacco leaves, while they in- 
serted the other two ends in their nostrils, 
'rhis no.se pipe the Indians callcil a “tobac:),” 



22k 





TOBACCO 


anil it is j^ossihle lliat from it the plant took 
its name, though it is said that in Mexico the 
plant itself was called “tobaco.’* 

It was not until 1558 that a Spanish doctor 
brought the tobacco fdant to Europe. In 
the next year Jean Nicot (ne'kd'), the French 
ambassador to Portugal, sent some seeds 
of the plant to the Queen of France; and 
from his name tobacco took its scientific 
name of “Nicotiana.” Smoking is said to 
have been started in luigland by Ralph 
Lane, the first governor of the first colony 
that Sir Walter Raleigh planted on Roanoke 
Island. And it is Raleigh himself who is 
supposed to have introduced the “weeir* 
to the English court. The story is told that 
on the occasion when one of his servants 
first saw his master indulging in the new 
vice, the honest fellow was so alarmed at 
seeing Sir Walter *‘on fire,” as he thought, 
that he shouted for help and doused the 
knight with a pitchier of water. 

There was a good deal of o[>position to 


the new custom. James I, the king, wrote 
a book against it, which he called “A Conn- 
terblaste to Tobacco,” and the church 
threatened to put out of the fold anyone 
who indulged in the practice, 'furkey went 
still further, d'here a .smoker could be pul 
to death. .\nd yet the habit spread. Peo[)le 
learned to smoke and chew and take snufT, 
a form of tobacco that has now gone out of 
fa.shion in most places. At present there 
are few regions in the world where tobacco 
is not used. 

The (juality of the tobacco leaf depends on 
many things: soil, weather, the care of the 
plant, the lime of cutting, and the method 
of curing. And so delicate is the plant 
that if so much as a rusty nail happens to 
be buried in the soil close to the roots, 
the flavor of the leaf will be affected by 
it. That is one reason why there are so 
many different grades and varieties of 
tobacco. 

The United States yields the best grades 



This tobacco waiting to be harvested is growing in leaves in the background have already been harvested, 
an “open” field in Connecticut. The light-colored They will be hung in clusters in the drying barn beyond. 
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The vcjy uimicv tobacco just harvested from this 
tobacco held has been protected from sunburn by its 

Lhough Turkey, Russia, Sumatra, 
a.ul C'uba are all noted for rai-^in^ leaves 
of superior excellenee. Tohaeco from those 
countries is still held in high esteem, but 
all their special varieties can now be grown 
in tlie United States successfully. More 
than a (juarter of the world's tobacco is 
r ’-^e'd here. North Carolina, Kentucky, 
Xh^-ginia, South C’arolina, (ieorgia, and 'renn- 
C'.-.ee are th(‘ largest proclucers, and tlieir 
])roducl is favored for cigarette and pijH! 
tobacco PennsN Ivania, Wisconsin, Ohio, 
and Connect it lit lead in the Xorlli, and grow 
a leaf that goes to the making of cigars. 
All together wc grow well over a billion 
fioLinds of tobacco a year, and sell the crop 
for many millions of dollars. 

The World’s Tobacco Plantations 

The world uses many millions of tons of 
tobacco a year, and Russia, Greece, Turkey, 
Japan, the Dutch East Indies, the Jdhlipjiine 
Islands, India, Rra/.il, and Cuba all help 
largely to raise it. Germany, Great Hritain, 
China, and France are the biggest buyers. 

'This money-yielding plant will grow over 
a wide range. All the way from Southern 
C hil{‘ and the Cape of Good Hope north to 


billowing canopy of cheesecloth. The valuable leaves 
have been stripped off, leaving the bare staUcs. 

Canada, Norway, ami Manchuria it llour- 
i.shes; and it will grow in nearl\' any kind of 
soil, though of course with varying quality. 
In heavy clay soil the leaf is dark green, am! 
when it is cured has a dark brown or ^ed(ii^h 
tint In sandy soil the leaf is lighter in 
color- --or “bright,” as the grow'er sciys — and 
when cured is a light mellow. 

How Tobacco Grows 

d'obacco jdants have to be started in a seed 
bed and then, in M>me two months, tran*^' 
planted to row^ in tlie open held. An acre 
will contain from ten to twelve ihou.saml 
Large, roar.s(‘-lea\ed plants. They grow' to 
be from three to five feet tall, and i.ipcr 
toward the top, whore they bear a long sjiikc 
of tubular, sweet-scented llowers of j)ink t r 
white. At tlie bottom the leaves, which are 
always sticky, will measure two feet or more 
in length, but they will bo only a few' inches 
long at the top. Some of the finer gratle^ arc 
grown in the shade, under screens or spread- 
ing trees. 

After two months of careful cultivation in 
the field the crop is ready to be harvested. 
For high-grade tol)aeei> the leaves are cut otT 
one at a time as they rijien, and strung on 
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Machines like this one faster and more clever than 
human hands -help turn out the millions of identical 
cigarettes smoked in the United States every year. The 
upright frame standing on edge in front of the worker is 

cords for curing. But usually the whole 
plant is cut, and five or six plants are strung 
on a lath to cure. 

In the United States very little tobacco vs 
now cured in the sun. Sometimes it is hung 
in barns, where the air can circulate freely 
through openings in the walls. For sofne 
six weeks it must hang there, and in wet 
weather fires must be lighted to dry the air. 
According to another curing process, the 
temperature in the barn is gradually raised 
to 150® F., and kept there for four or five 
days. Sometimes the temperature is raised 
still higher by means of steel dues that carry 
the heat through the barn from fires outside. 
This last curing process lasts only from three 
to five days. 

After being cured, the tobacco is dry and 
brittle and cannot be handled without crum- 
bling. So it has to be left in the barn until 
the weather has grown damp enough for the 
leaves to ab.sorb moisture and become soft 
again. Then they arc stripped from the 
stems, sorted into three grades according to 
quality, and tied into small liundles called 
“hands.’' After this they are stacked and 


being packed by her with cigarettes, all cut and ready to 
be slipped into their wrappers. This is one of the last of 
the many steps in the process through which the to- 
bacco must go between harvest and market. 

allowed to ferment for a month — unless they 
have been “due-cured.’* when fermentation 
is omitted. After fcTrnenting, the leavi's are 
again graded and packed, and storeil some- 
times for sev(Tal years to age. Tins ageing 
is one of the things that gives good tobaci o 
its fine fjuality. d'he best grades .sell for 
many dollars a pound; the poorest for a f(‘\\ 
cents. 

In some countries tin* manufacture of 
tobacco is carried on under government 
supervision; in otluTs it is a monopoly, either 
of the state or of jirivatc corporations. 
Nearly all countries d(Tivc large incomes 
from its manufacture and sale. The revenue 
is usually collected in the form of a stamp 
tax. If you will examine a package of pipe 
tobacco, a box of cigars, or a package of 
cigarettes, you will sec the revenue stamj) 
across the toj) of the package, placed in such 
a way that the opening of the jiackage will 
destroy the stamp. As a further safeguard 
it is stated on every wraj)|ver that all persons 
arc forbidden to “use this package for to-* 
bacco again.” The government takes every 
means to safeguard this revenue. 
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HOW FOOD IS KEPT in CANS 


Reading Unit 
No. 1 


WHY HOES FOOD KEEP IN A GAN? 

\otc: For basic injormation For statistical and current facts ^ 

not found on this pa^r^ consult consult the Richards Year Book 
the general Index, Vol. 75. Index. 


! nterestinf^ Pacts R xplained 

Why food spoils, 9-226 ("anned prt)diicts from all f)ver the 

FTimilive methods of preserving worhl, 9 226-29 

fo(Kl, 9 226 Manufacturing tin cans. 9 229 

Healing foods in tjrder to keep The moflern methtxl ^>f canninj^, 
them from spoiling, 9-226 9-2;^! 

I'he discovery of canning, 9 226- Home canninu, 9-231 

27 

'V kings to Fhink About 

How did the ('alifornia liold ru^h foods? 

heli> to develop the canning in- W hy are the exact temperatures 
tlustr\ ? and the cookin^ time important 

How ha\e wars affeclerl the can- in the canning of food? 

nine; of foods-' How has the canniim of food af- 

How did Louis Pasteur explain fccted mans diet? 

the preser\ati<jn of canned 

Picture Hunt 


How did the Indians prc‘ser\e 
food? 9 227 

How were meats and fruits pre- 


served in colonial days? 9- 22 
How is food canned by machine. 
9- 22S, 230 


Related yi aterial 


How do bacteria make food de- How are bacteria destroyed? 13-- 
cay ? 2 1 6-1 8 367 

Which diseases are caused by How docs refrii^eration preserve 
bacteria? 2 12-21 food? 10 515-16 

How are helpful bacteria put to How is ureen food for cattle pre- 
work in cheese making? 9 346 served for winter use? 9 335, 

flow do bacteria ^ive nitro^^en to 2 20 

the soil? I 538 

Practical A pplications 

How does the government try to W’hat is the simplest way of get- 
protect us from inferiiir canned ting foc^ds which are out of 

foods? 9 231 season? 9-229 

Summary Statement 

To can food, we first heat the then can it in order to keep it 
food in order to sterilize it and sterile. 
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I'hoto by SarAfiota C'o. C. of C 

In spite of all our machines, strawberries still have to 
be picked by hand; and these young people are glad 
to earn something by working during the harvest in 
the sunny Florida fields. Florida has thousands of 
acres of strawberries. Many of these red, luscious 


berries, of course, are eaten fresh at home or in dis- 
tant cities and villages. But if we ate them all fresh, 
what should we do for strawberries in winter, or for 
strawberry jam to eat on our toast? The answer to 
that is that huge quantities of them are canned. 


WHY DOES FOOD KEEP in a CAN? 

A Hundred Years Ago Nobody Knew; but Now We Have Green 
Things on Our T-ables All Winter Long 


NV kind of food at all will sfioil if wp 
just let it alone. And once it spoils, 
it is ver>" likely to kill us if we eat it. 

The reason it spoils is that tfie tiny things 
we call bacteria (hak-te'ri-a) get into it, 
and grow and niulti];ly by the billion. If 
we can only keep them out, the food will 
stay good. Now men have kninvn a few 
ways to do this for a long time — long before 
they knew how to kill Ijacteria, or had any 
notion that there were such things as bac- 
teria in the world. They just found out 
that food w'ould keej) longer if it was cold, 
or if it was perfectly dr>' .So they w^ouhl 
put it on ice, if there was any ice around, 
or would dry it out in the sun, if the sun 
was hot enough and the air dry enough. 
In that way w’e got our dried meats, for 
instance, like the pemmican of the Indians. 
But neither the Indians nor anybody else 


knew that the ri'ason why food would keep 
on the i('e was that liaiMeria lannot work 
in the cold, or that food would keep when 
dried because bacteria cannot work wdthoul 
water. 

Now' the great way to kee[) food was 
found out much later. That is by making 
it sterile fster'il) and then keejiing it sterile 
- in other words, liy killing all the bacteiia 
in it and then kc^eping all otlier bacteria out 
of it. That is done by healing it for the 
heat will kill the bacteria— and then by 
sealing it uj) in cans to keep any other 
bacteria away from it. In a word, our great 
way of keeping food is canning. 

We knew how to can food, too, a good « 
while before we knew w^hy it was that the 
fooc^ would keep in the cans. Nearly a 
century and a half ago a French cook named 
Appert (a'pCr') stumbled on the fact that 
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if he heated food in some sort of jar and then 
sealed the jar tight, he could keep the food 
for a long time. I’hat was the beginning 
of canning. But it was not till the great 
Pasteur (pas'tur') found out about bacteria 
that we under- ^ 

there have been 
all sorts of im- 

firovements — so | | j j \ 

many that Ap- 
pert and his as- 

stare in amaze- ''"H'nllfT 

m t‘ n t if t h e y jjFM Ik ^ 

could see what S \ 

we arc aoi^)^ I ; k| 

(lone a great (leal f' 

of work, in gov- Wv^'j' 

ernment offices . 

and in colleges j|DR 

and universities, |y|illki|M -IP-' 

to find out just iB v 

how hot we must ||||tt> Vm\: i H|||| 

heat each kind of 

food to make it 

h o w h) n g w e ’• ^ 

must keep it hot. 

For differ e n t rhoto hy uio n 

foods re(iuire dif- someone to 

* li/>w fA cav« narf rtf fk*ir harvA: 


enter to keep it from staying sterile. We 
have discovered just when each kind of 
food must be canned; for some kinds must 
be canned almost immediately after they 
are picked from the stalk or vine, if they are 

to be good to eat, 
while others can 

‘ there was not a 

great deal eff can- 
ning in America 
before the davs 


fnnd'N ri'finirt' flif- Men did not wait for someone to invent canning before they learned of the creat cold 
* - how to save part of their harvest to eat during the winter. The , r' rr 

terent degrees of Indians, for instance, dried apples and carrots and com and other rusil to C-aiilor- 

heat, and for dif- things for future use. nia after 1840. 


ferent lengths of time; each one must have 
just enough heat to make it sterile, but not 
enough to cook it too much, and so ruin it. 

We have also found out far better ways 
of applying the heat, and made far better 
cans to seal the food in ; and tve have learned 
a great many otlier ways of making sure 
that the food is sterile and then of .storing 
it in vessels where no bacteria can jxissibly 


There had been plenty of fresh food in most 
])laces before that. But when the gold 
seekers started on their long trips over the 
prairies, mountains, and deserts, they often 
h)und it hard to get food all the way, and 
some kind of food that would keep through 
the journey eff months came into great 
demand. If the food was canned, it would 
take up only a little space, too, and space 
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was at a premium; for there was room only 
for bare necessities in the bulging covered 
wagons that had to serve both as homes and 
vehicles on the long hot trip. Small wonder, 
then, that the demand for canned goods 
caused many a can- 



.s room only far ahead of the rest of the world in canning, 
jing covered She is still ahead. But now many of the 
s homes and other countries have come into the industry 
nail wonder, on a large scale also. For the World War 
inned goods from 1914 to 1918 showed all the world 
nany a can- what the United States had learned at so 

much cost in her own war half a 

Only the favored trio of to- , .. *11 • c 

matoes. peas, and corn are ccntury earlier. With millions of 

ahead of baked beans in the battlefields, every 

Amencan canning industry. . , , , , ' . , 

We eat millions of doUars* Country in the world learned the 
worth of canned baked beans f„o,l as it had 

a year 

never been known before; and can- 
‘ neries of huge si/c sprang uj) everywhere - in 







On this page you will see 
baked beans in the process 
of being canned. In the 
large oval the beans are be- 
ing sorted. The ones in the 
center picture 
have just been 
parboiled; in the 


nerv to siiring up have just been 
. , parboiled; in the 

in the East, the South, small oval they 

and the Middle West, f'^****"! 

^ ... . , lized; and at the 

and in time in the new right they arc 
towns on the Pacific coast. their^cans 

Then came the Civil War in 1861, and and arc j 
a far greater demand than ever for belclf and 
canned food. The armies often had a 
hard time to get enough to cat, and the 
need was very great for vast quantities of 
provisions that could be carried quickly and 
easily, and always keep fit to eat in camp 
and on the march. So the canning industry 
grew to a vast size, and after the war it 
kept right on growing. More and more 
people got u.sed to canned foods and to 
eating summer vegetables all winter long, England, 
more and more kinds of things were canned Europe; 
that had never been canned before, and South Ai 

better and better ways were found for keep- States. ^ 

ing them good to eat. And America was other coi 


mm 




I'IioUm ljy lierciilkiit I'lii’kitiU Cr>. 

England, in France, in Italy, and all over 
Europe; in Australia and New Zealand, in 
South America, in Japan, and in the Malay 
States. And after the war these and all the 
other countries that had learned how to can 
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on a large scale kept it uj) wherever there was 
a demand for their new canned foods. The 
result is that we are now getting far more 
kinds of food in cans from all over the world 
than ever before — fish and meat and fruits 
and vegetables of all kinds. We can have 
crab meat from Japan, sardines from 
France, pineap]>les from Hawaii, shad roe 
in the winter time, ^ 
and all sorts of [J 
other things at any | 
season from places 
near and far. 

Of course no one 
ever said that 
things in cans arc so j 
good as they are 
when fresh. lUit ^ 

< hey are of i ennea rly 1 
as good, and some- 
limes they may be, i 
thoi.gn .1 llMle dif- I 
ferent, even better. 

.,1 ^ 1 In colonial days many 

I hat, liowe\er, is vvomen, like the sweet old 
not the point. Of lady above, peeled their 



.V, ^ 1 In colonial days many 

I hat, liowe\er, is vvomen, like the sweet old 
not the point. Of lady above, peeled their 
apples or peaches and 
C(;urse we are going hung them on the rafters 

lo cat fresh peas in or Uid them on the roof 
* to dry. And farmers then 

the summer, at least and now, as at the right, 

if wr livf' \vh(‘rc lliev soaked in brine the 

1 I^^L iiNCwru re UK > wished to 

grow. The Jioint is keep and then have 

that it is also a fine smoked it. 

thing to have ]>eas all the winter too, or 

to have them if ue live in some j)lace where 

they cannot be raised. Very, very few of 

us will ever catch a sardine out of the ocean, 

but anybody can buy .sardines at the grocery 

on the corner. And so with hundreds of 

other things. We shall always vlrink our 

milk fresh at home, but if we arc going ol7 

into the wilds we shall be very glad to liave 

canned milk — whether we take it along as a 

liquid or as a powder. 

Where Our Tin Cans Come From 

The canning industry is now so large that 
the making of the cans themselves has 
grow'n into a big business all by itself. In 
’ the old days they were all made by hand, and 
that was a slow and expensive process. The 
tinsmith would lay out a llat sheet of metal 
and cut it into strips with a pair of shears. 
Then he would roll up a strip of the right 


length, anrl put on a top and bottom. If 
he made fifty cans a day he was doing 
pretty well, and if all his cans were air-tight 
he was doing still better. Now the cans 
arc all cut out and put together by ma- 
chinery, which docs the work better and far 
faster, anrl so lessens the cost a great deal. 

Nearly every boy and girl has seen a little 

eiiotemljy Airierirnn M«i- CaHRing dODC at 
of Niil'iriil Hi - 1 11 

a,..i home and knows 

something about 
^ the secrets. But 
^ fairly few of us 

know what goes on 
j at the big canneries 

^ that send us so 

j many things to eat. 

M So let us take one of 

g the commonest 

g ^ things that we get 

' in cans and see 

what happens to it 
^ in its trip from the 

farm to our table. 
We will take peas, 
which are sold in 
millions of cans. 

If you know' any^ 
thing about peas, 
you know’ that they ought to 
be cooked at once after they 
are picked otT the vine. Otherwise a great 
deal of the fine flavor is lost. In the 
same way they have to be canned at 
once, and therefore the cannery’ ought to 
be very near the held where they are grow- 
ing. Even then they will get too stale if 
we send out people into the fields to pick off 
the pods by hand and bring them to the 
cannery in baskets. So we have made a 
machine lo go out into the fields and pick 
them. It floes not exactly pick the peas 
either; it cuts dow’n ihc whole plant, and 
sends it in to the cannery’. 

So great loads of the plants come in at 
once, each plant w’ith a few’ pods on it, each 
jx>d with a few’ peas inside it. The whole 
load is dumi')cd into another machine. This 
cuts aw’ay the stalk and leaves from the 
pods, and shells the ])ods themselves; and 
out come the tender little peas, all fresh from 
the farm. No hand touches them. They 
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One c*n almost smell 'ft Mj^. 
the delicious fragrance M ^mVi 


the delicious fragrance 
of these pineapple 
rings. Pineapple is perhaps the 
only fruit that some people like 
better canned than fresh. 


m'* 


luJlUJusi 




These neat, 
rubber-gloved 
women are can- 
ning pineapple 
in the Hawaiian 
Islands. The 
pineapple in- 
dustry is second 
only to sugar 
growing in 
Hawaii; it has 
been increasing 
by leaps and 
bounds in the 
last thirty years. 
And a large part 
of the crop 
comes to the 
United States in 


2 ^ 




Different kinds of ma- 
chines have to be in- 
vented for the canning 
of almost every differ- 
ent kind of fruit. Ap- 
ples, for instance, are 
pared, sliced, and cored 
by machine, and 
peaches are peeled and 
halved by other ma- 
chines, but pears usu- 
ally have t6 be pared 
by hand. Almost all 
the development of 
these clever machines 
has come since about 
1870. 


A large part of each 
year's crop of 
peaches in the 
United States goes 
into cans. To the 
right is a machine 
for cutting the i 
peaches into J 
halves, and m 
above is an- M 
other for ■ 
draining wa- m 
ter and extra ■ 
juice from the | 
cans. I 





Photos by tha Hawaiian Pinaappl*) To , Libby, MrNaill A Lihhy 
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are all sorted out according to their size 
and quality, still by machinery. And then 
they are ready for canning. 

The Modern Way of Canning 

They are put into the cans and thoroughly 
sealed. Then they go, in their cans, into a 
great closed kettle, or retort, where they are 
cooked under steam to sterilize them. They 
must reach a certain temperature, of course, 
and stay in it for a certain time; yet they 
must not he cooked too k)ng, or their flavor 
will be spoiled. So as soon as they have 
been heated long enough, they are taken 
out and cooled very rapidly, to keep them 
from going on stewing after they have come 
out of the heater. Now they are “done.’^ 
A fine paper label is pasted over the can, 
with a picture of what is inside and the 
name of the factory, and they are ready 
to get on the train and go off to the grocery. 
We buy a i.ifi and take it home, oj^en it and 
heat the peas once more. In five minutes 
they are on the table. Of cour.se we ought 
to say that there are laws governing the 
whole process to protect us from bad can- 
ning; and everything we eat in cans must 
be put up according to the law. 

This essential process is the same for 
everything we eat out of cans. .Always it 
is just a matter of heating to sterilize and 
canning to keep sterile. But the details 
vary a good ileal with the particular thing 
that is being canned. Of course what is best 
for peas may not be best for tomatoes — 
to say nothing of salmon I So for each thing 
we have a more or less different process, 
varying especially in the amount of heat 
a[)plied and the length of time the food is 
kept under the lieat. .And any given thing 
may reipiire some kind of special treatment 
— some things must be peeled, others must 
be seeded, scanc must be canned whole, while 
others must be sliced. Many may be put 
up in any one of several ways. We may 
have our peaches whole or sliced, our pine- 
apples whole or sliced or cut into cubes. 
Almost always the whole thing is done by 
machinery. 

In spite of all the great canneries, a good 
deal of canning is still done in the home. 
For although canned food is very cheap, 


there are thousands of housewives who think 
it is little short of criminal to let all the 
surplus fruits and vegetables of the summer 
go to waste instead of “putting them up” 
for the winter. Some of the housewives 
also like their own products better than 
what they can get from the factories. So 
there are many enthusiasts in canning in 
the little kitchens of the land, and many of 
them have attained great skill. 

The War’s Effect on Canning 

During the war, when food was so scarce, 
there was a great deal of this, and many 
people took to canning who had seldom or 
never dreamed of it l^efore. Many of them 
began to grow their own vegetables for can- 
ning, in any little lot that they could get in 
town or country. After the war many of 
them kept on canning, for thrift or fun or 
both. Xew tricks are all the while being 
invented in canning, contests are being held, 
and prizes and honors awarded to the best 
canners. The magazines for women and for 
girls are full of information on up-to-date 
methods, and advice and assistance can be 
secured from the Cobi>erative Extension 
Service of the United States Department of 
Agriculture. There is no reason why any- 
one should not have a pantry shelf full of 
fine products made right at home. 

No one can say to what extent canned 
goods will be replaced by dehydrated (de- 
hi'dra-ted) foods, of which vast quantities 
and an amazing \ariely were manufactured 
for sliij)ment o\ er^ea^ In the armed forces 
Dehydration, or the removal of water from 
food by mechanical means, greatly reduces 
the food's bulk and so saves space and money 
in shipping. One pound of meat shrinks to 
four ounces and three dozen eggs weigh only 
a pound, for all but 4 or of the original 
moisture is removed. In fact, foods dehy- 
drated by means of electrons — or radio- 
frequent energy — retain only of their 
moisture. That method is much quicker than 
the usual process of dehydration by blasts 
of hot air ; so the food does not lose so much 
in flavor, color, and vitamin content. To 
serve a dehydrated food it is necessary only 
to add water to it and cook it for a short time. 
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Interesting Facts Explaineil 

What plant products can fiive us Cleaning wheat grains. 9- 235-36 
flour? 9-233 Fileachecl and unlileachcfl flour, 

The mortar and [:>estle — the first g 236 

flour mill, 9 233 Wht)Ie-wheat flour, g 236 

Early grist mills, 9—233-34 Flour^niilling centers of the 

How is grain shipped to a modern Fnited Slates, 9 236 

flour mill? 9-234 

Things to Think About 

How is flour milled very fine? moflern and primitive methods 

Why is Minneapolis a leading of removing the husk? 

flour-milling city? If people ate only whole- wheal 

Why are different kinds of flour flour, would they come to pre- 
milled? fer it to white flour? 

What is the difference between 

Picture Hunt 

What are some of the primitive How is grain milled to-day? 

methods of mailing flour? 9 235 

9 “ 233-35 

Related Material 

Where does wheat grow? 9-98, How many kinds of wheat does 
10 1 man grow"? 9 g8, 100 

How is wheat harvested? 9-97, Flow is wheat traded? 7 595 
100, 105 Why is wheat calleil a grass? 

How was wheat grown in the New 2 -179 

Stone Age? 5—35 How does soil affect plant growth? 

What diseases attack wheat 2-4 1 -43 

plants? 9-100, 2-138, 140 

Teisure^time Activities 

PROJECT NO. i; Make a PROJECT NO. 2; Grind some 
waterwheel, 9-233, 1-370, grain into flour between two flat 

10-398. stones, 9-234. 

Summary Statement 

For thousands of years man Ancient flour was coarse and was 

has been eating bread; so man called meal; modern flour is a 

has had to manufacture flour. much improved product. 
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INSIDE A BIG FLOUR MILL 






I'lmtiflo Alnii'rnnli liiillifl 


This pleasant view of rural England shows you an old on its way to the sea to turn the water wheels, so 
flour mill made of stones and creaking boards, crowned that the miller may grind his sacks of wheat and 
with a roof of thatch. The sparkling stream pauses supply the villagers with flour. 


INSIDE a BIG FLOUR MILL 

The Story of How the Golden Grains of Wheat Are T urned into 
Smooth White Flour to Make Our Bread 


OR thousands of yrar.s men liavc been 
calini' ])rcMd; so Inr thousands of 
\L‘ars ihfN^ must have Ixvn making 
Hour. I’or you cannot lia\'c Ijrcad without 
Hour, or at least without meal, which is only 
a coarse sort of tlour. And that means that 
another amazing chapter has to be written 
in the story of our bread, to lit in between 
the chajHer on wheal and the chapter on 
bread itself. 

So many kinds of flour, made from so 
many kinds of wheat — not to mention rye 
Hour and jiotato tlour and rice Hour and bean 
* Hour and the other kinds not made of wheat 
at all! So many rollers and sieves and in- 
genious devices! But we have not come to 
all that as yet; first, we should think back 
to the way flour used to be made long ago. 


The first Hour mills were merely the simple 
combination we call mortar and jM?stle. The 
mortar w'as perhaps a hollow' stone, the pestle 
another stone with which the grain in the 
mortar could be pounded. With a mortar 
and pestle the Indian squaw^ beat her Indian 
corn into coarse meal much as the Eg\q)tians 
must have beat their wheat thousands of 
years ago. 

Next came a stone gristmill rather like a 
grindstone. There would be a large flat stone 
on which the grain w^as spread. Another 
stone, heavy and shaped like a short log, 
would be rolletl over the grain to crush it. 
In time men worked out a way to harness 
oxen to the mill and let them move the roller. 
Thus the mills grew’ larger and the flour bet- 
ter because more finely ground. 
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miliar things in life, as in 
song and story. In lands 
where water power is .scarce 
men harnessed the winds 
instead of the waters. What W 
would Holland be even to- 
day without its windmill^ 
with their enormous whirling 
arms? 

The grinding in these old 
gristmills was simj)le enougli. 

The wheat was ground ])C- in many parts of the East, the 

tween two large millstones atul still dmg to their pnmi- 

^ ^ tivc ways of grinding flour. That 

then sifted to remcjve the is what the Turkish women in 

bran, which is the outside topmost picture are busy ,t. 

/ ,, The Chinese in the oval is 

shell, and the ‘shorts or grinding rice. And to the right 
‘‘middlinjTs.^^ whirh arc two young millers of Japan. 


chine has a scouring surface 
covercfl with emer\\ d'hen 
after various adjustments 
of tcnijx'rature and mois- 
ture called “conditioning*’ 



“middlings, which are too two young mi 
coarse for flour. The mill often bought the 
wheat right from its neighbors, and sold 
them back the flour. Many a farmer’s boy 
went to the gristmill with a few bags of 
wheat in a light wagon, or with one bag on 
horseback, and returned with flour for his 
mother to bake into bread and pancakes 

A Glimpse of a Modern Flour Mill 

But the days of such simple milling are 
pretty well over. The great flour mills of 
Europe and America to-day are a very dif- 
ferent matter. 

The modern mill will be a great building 
eight or ten stories high, and the grist will 
start its milling adventure on the top story 
as grains of wheat, and end it on the bottom 


jrs or jap . “loinjKTing,” the long and 

difficult j)r()cess of grinding begins. 

The reason (hat the new way of grinding 
is so long and difficult is that peof)le are no 
longer content merely to crw.v// the grain of 
wheat, grinding up a good deal of the husk 
along with the kernel. Nowadnys the idea 
is not to crush the grain at all, but gradually 
to break it up into liny particles, and to sort 
these particles into different grades of flour 
according to how fine they are and how little 
husk th(M-e is in them. This idea of breaking 
the wheat up gradually instead of mashing^ 
it was first developed by the Hungarians 
a good many years ago. 'Fhe old process was 
very bad for the i)articular kind of wheat 
they grew. When farmers in the w^estern 
and middle-western parts of Canada and the 
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I'hoto liy \V CViMbv C'o. 

This modern American flour mill might better be called and skillful machines which turn the farmer’s wheat 
a ’’flour factory.” Here are row on row of the neat into fine, soft flour. 


-^35 
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United States began growing wheat rather 
like the Hungarian wheat, we too had to 
use the new' method of grinding. 

First the grain goes between a series of 
pairs of rollers called ^‘breaks, which take 
off the husk or bran. In each pair of rollers, 
one goes faster than the other, for that sort 
of movement does not crush so much. The 
earlier rollers arc usually lluted or corrugated, 
and this unevenness also helps to break olT 
the bran without crushing the grain. 

When the grain has gone thnmgh the 
breaks — from three to six sots of them — 
there is a certain amount of bran, a little 
flour, and a large amount of what the millers 
call “middlings,” or half-ground particles. 
The middlings now' go on to a fresh set of 
rollers, which keeji right at the task of break- 
ing up without crushing. Sometimes before 
the flour is finished it has gone through as 
many as fourteen sets of rollers all told. 
Between grindings it goes through “bolting” 
machines, which sort the particles according 
to size, usually by sifting through cloth. 
Then there is a process called “purifying” 
which sorts the flour particles accoiding to 
how firm and solid they arc. 

Some kinds of w'heat make flour that is 
quite yellow, and as people seem to prefer 
their bread white, millers have tried to w'ork 
out ways of bleaching the yellow' flour. But 
no one seems yet to be altogether sure 
whether or not bleached flour is good for us. 
So different countries have made laws about 
it; in the United States all bleached flour has 
to be labeled “bleached,” 


And now' our flour is ready to go to the 
packing rooms, where it is j)ut u[) in bags of 
various sizes to be started on its journey to 
our kitchens. Much flour used to be put uj) 
in barrels, each weighing iq6 pounds, but 
we seem to prefer bags nowadays. 

We eat an enormous quantity of wheat 
flour, besides a good deal of rye flour and a 
little of various other kinds. And of the 
different gratles and sorts of wheat flour there 
is no end. Kach different kind of wheat 
makes a different kind of flour; and so does 
each degree of fineness in grinding and each 
degree of freedom from bran. Sometimes 
w'e like ioo% wheat bread, with all the bran 
left in; oftener we like less bran; ofieiust of 
all W’e like no bran at all. CVackers take 
different flour from bread. We even niake 
self-rising flour that needs no yeast or baking 
powder to make it rise. 

More flour comes from Buffalo than from 
any other city in the world. Minneapolis is 
a busy miller because of the water jH)wer 
furnished by the Mississippi. A single com- 
pany, which started in 1800 with a mill that 
ground three hundred bands <)f llour in a 
day, now turns out many ihuusands of 
barrels a day and shij)s l<» all parts of the 
wwld. Other American citie^", too, are great 
milling centers C'hiiago, Milwaukee, St. 
Louis, Detroit, Indianapolis, Rochester, To- 
ledo, Kansas City. Much of the flour goes 
abroad, of course. But though \vc do not 
eat up so much llo : per j)er.son nowadays 
as w^e used to before i()00, each of us can 
still account for sonn 17O j)ounds every year. 
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WHAT HAPPENS 

AT A BAKERY 

Note: For haste information 

7iot found on this page^ consult 
the general Index, I'ol. 75. 

For statistical and ci4rrent facts, 
consult the Richards Year Book 
Index. 

Interesting Pacts Explained 

Wliat is the importance of bread? 

9 238 

How old is bread making? 9— 
23«-39 

Hardtack and malzoth, breads 
that keep forever, 9 240 

Who were the first people to bake 

white bread? 9—240 
Community bakeries, 9-241 

How is bread made under abso- 
lutely sanitary conditions? 9- 
241-42 

The flour that goes into different 
kinds of breads, 9-243 

Things to Th 

ink About 

Why is yeast put into bread 
doimh 

W’hat is happening to our knowl- 
edge of homemade bread? 

How did the Ep\ptians knead 

bread? 

How did the -American Indian 
make flour fnmi acorns? 

Would people like bread better if 
it were sweetened, as cake is? 

Picture 

Hunt 

What are some early methods of 
baking bread? -41 

W’hat is the commercial method 
of baking bread? 9—242 

Related JVIaterial 

\^'hat is the food value of flour? 

9 102,230 

How many kinds of flour do peo- 
ple use? 9 233. 236 

Where are the flour-millinpj cen- 
ters c»f the Hniteti States? 9— 

236 

How do plant diseases affect our 
su[)ply of flour? 9-100, 2— 
138, 140 

How are machines used to make 
bread? 10- 533 

W’hat is breadfruit? 9-196, 212, 
2-151 

How does a lump of dough take 
the shape of a loaf of bread? 
2 74 

How is potato flour made? 9- 
144 

Practical A pplications 

How is bread made lii;!^^ 
fluffy? 9 243 

How is it possible for millions of 

people to get fresh bread every 
day? 9 243 

S u tn tnary Stiitement 

The recipes of many lands are 
used in bread making. We do 
not ordinarily think of the ini- 

portance of bread; yet it is the 
'‘staff of life." 
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la certain parts of Que* 
bee the French-Canadian 
fanners still bake their 
bread in great outdoor 
ovens like this one. It is 
so big that the bread 
maker, as we can see 
from the picture, has to 
put her loaves in on a 
sort of shovel. 



) \ 


liy \ iti.Mial 

WHAT HAPPENS at a BAKERY 


Have You Any Idea of How Many Different Kinds of Bread Are 
Eaten All over the World, and of What Different Things 
Go into the Making of Them? 


EOPLP] have been eating bread for so 
many centuries that they have come 
to talk of *‘bread” and “'food'' as 
being almost the same thing. Tliey ])ray for 
their “daily bread," and speak of the “bread 
winner of the family" and “working to earn 
one's bread." They have even given the 
poetic name of “the staff of life" to this 
commonest of all foods. 

When most of us speak of bread we think 
of sweet-smelling, IlufTy loaves of wheat 
bread, golden brown without and, ^ white 
within. But there are and have been .so 
many different kinds of bread that we could 
never count them all. For w’^e call by that 
convenient name any food made by mixing 
some kind of flour and some kind of liquid 
into a dough which is then baked. And there 
is no end to the kinds of flour people have 
used, or to ways of mixing and baking the 
dough. 


^len seem to Ikuo slarlefl making bread 
way bark in the Stone Age, at the very daun 
of civilization and long before any histories 
were written. We know this because we 
have dug u]> at certain places in Swit/erland 
]>read-cakes made of coarsely ground grain, 
hardened by the i)assing centuries. In the 
same jdaces we have founrl large stones that 
look as though they must have been used 
for grinding the grain into flour, and also 
for baking the cakes. Probably w^hat those 
anli(|ue lake dwellers did was to crush their 
l)arlcy and wlieat as w^ll :is they could by 
han<l between stones, knead their dough, lay 
it on a lieated stone, and cover it wath hot 
ashes. Perhaps sometimes the baking stone 
was convex — or humped in the middle — and 
thus thrust the heat right into the center of 
the cake. Dried cakes have been found in old 
Egyptian tombs which are hollow, or concave, 
as if they had been baked on such a stone. 
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Photo by Fielil Mubouiu 

These queer-looking outdoor earthen ovens in Meso- 
potamia are perhaps the oldest bakery in the world. 
It need not surprise us to find them there, for oldest 

the different kinds of breads belong to one or 
the other of two great classes — they are either 
leavened or unleavened. If a bread contains 
yeast or baking powder or anything else that 
will make it '^rise” — that is, puff up and be- 
come porous and fluffy — it is leavened. Most 
of the ordinary bread we eat is of this sort. 
Unleavened bread contains nothing to make 
it rise, and is consequently heavier and 
harder. This kind of bread is perhaps not 
so pleasant to eat, but it keeps almost for- 
ever and is a great boon to soldiers, sailors, 
and explorers. ‘‘Water biscuit” is unleavened 
bread; so is hardtack; so is the Jewish pass- 
over bread, called matzoth (mat'soth). 

'i 

The Bakers of Other Days 

We know that the Hebrews of Old Testa- 
ment times made both kinds of bread; other- 
wise the Bible would not contain those pas- 
sages about unleavened bread which have 
been the reason for the eating of matzoth 
all these centuries. We know, too, that the 
ancient Egyptians were great bread makers. 
They had the queer and rather distressing 


things, when they are not in Egypt, are very often to be 
found in that other cradle of civilization, the valley of 
the Tigris and Euphrates rivers. 

habit of kneading the dougliuvith their feet, 
as we hear from Herodotus (he-rbd'o-lus\ 
the great Gret'k historian; this liai)it, as a 
matter of fact, has been common here an''! 
there among simj'ilc peasants until vtTv re- 
cent years. The ICgvjUians used various 
grains for their flour, and even made white 
bread, though it was only for ihe ricli. Long 
before the time of Christ a small hand mill 
for grinding flour and an oven for baking 
bread were to Ijc found in many a Greek or 
Roman home. Public bakers seem to have 
appeared in Rome in the second century b.c., 
and all sorts of laws and regulations had to 
be made for the making and selling of bread. 

In the Middle Ages, life outside the little 
cities centered about the manor house where 
lived the great lord; and though the peasants 
tilled the ground and raised the grain, they 
were literally dependent upon their lord for 
their daily bread. For grain was always 
taken to the mill at the manor house to be 
ground into flour, and bread was always 
baked in the manor house oven. And you 
may be sure the grain was not ground and 
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JMioln liy Ari'irrxiiii, Hoirir 


This bakery at Pompeii, in Italy, lay hidden for cen- 
turies after the great volcano Vesuvius had buried the 
city. Now that it is uncovered at last, it has much to 
tell us of how the ancient Romans baked their bread. 


In the background at the right you will notice a stone 
mil! for grinding the flour by hand. Until not very 
long ago all our flour was ground by “stone burrs,^ 
or grinding mills made of stone. 


the Ijruo bdked for notliinj^! No, the lord 
look a certain part of the ^rain and a certain 
number of the loaves for his share, ft was a 
ri^];hl which he very much prized -and too 
often abused, as many a tale makes clear 
to us. 

The Origin of Community Bakeries 

As time went on, another system of milling 
and baking grew up. Each little community 
in the country, often each little neighborhood 
in town, came to have its own bakehouse, 
sometimes also its own mill — for as you have 
noticed by now, milling the flour and baking 
the bread were until very recently al- 
most as insc[)arable as twins. Where there 
was such a central bakehouse, it was an easy 
matter to mix the bread at home and lake 
the dough there to be baked. This custom 
lasted almost down to our own times. To 
this day many J^^uropean peasants are afraid 
to eat hot bread — probably because in the 
old days they had to leave their loaves at 
the bakehouse till they had been cooled and 
weighed. 

The invention of the stove was one of the 
’things w^hich brought in the custom of baking 
bread at home. And of course, so far as 
America is concerned, for a long time there 
was no other way of getting it baked at all, 
since so many people lived pretty much by 


themselves in a sparsely settled countr>\ The 
old system of central bakehouses never grew 
up in America; but nowhere has there been 
a greater development of the system of public 
bakeries. This is a very old system, too, as 
we have seen: there were public bakeries in 
Rome two thousand years ago at least, and 
all through the Middle Ages the towns were 
always passing laws to regulate the sale of 
bread. But never before had there been 
anywhere near so much bread baked for sale 
as there has been since we learned how' to 
make it by machinery — especially in America. 

A Modem Bakery 

If you go to-day to one of the giant bak- 
eries which are scattered all over the land, 
you will see that the loaf of fluffy white 
bread you cut at lunch was not once touched 
In’ human hands — much less human feet as 
in ancient Eg>pt! — until someone in your 
own house took off its oil-paper wrapf)er and 
put it on the table. The genii of the machines 
did it all. The genii have human attendants, 
of course, but none of these attendants touch 
the flour or the dough or the finished loaf. 

On the top floor of the baking plant are 
the different kinds of flour which the baker>' 
has bought in carload lots and left to ‘‘ma- 
ture,” or age, for a few months before using. 
Just the right quantities of each kind are 
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r'ouitwy C(>ritin<‘ntal BnkitiR f^ompHny 


Baker’s bread never varies, as home-baked bread does. tions in conditions. In the picture on the right the 

Every process in its making is carried out with the dough is rising and is being tested for temperature. In 

greatest precision. Giant mixers like the one in the pic- the center, the neat loaves are in the baking oven, 

ture at the top left can handle so great a (quantity of Below, left, the baked bread is coming out of the hot 

dough that the batch does not suffer from slight varia- tins, ind, right, is on its way into the cooling room. 
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then mixed together in the blending machine, 
and each blend is stored in its own hof)per 
for its own particular use. When it is to be 
used, the Hour passes through an automatic 
sieve, which takes out lumps as well as we 
could ever do it with our little hand sifters, 
and at such a speed as only the genii of 
machines can attaip. The sifter passes the 
Hour to the weighing machine, which auto- 
matically cuts off the proper amount and 
drops it into the kneader. 

Machines That Make Our Bread 

Here water at exactly the right tempera- 
ture is added — automatically”-- to the Hour, 
and at the same time the other things that 
go into the particular kind of bn ‘ad that is 
being made arc added. The yeast goes into 
the dough here, and a little sugar and s«'ilt, 
and usually some condensed or dried milk to 
make the bread richer and more nourishing. 
Then h r.g steel arms stir and mix all these 
things thoroughly together. This machine 
is the oldest of the baking machines; its earli- 
est form goes back to a I'rench invention of 
the middle of the eighteenth century. 

When it has been kneaded enough, the 
dough passes into the “dough room,’^ where 
the y(‘ast in it can grow and push out gases 
through the mass and so make the dough 
light and i)orous. While it is there, the ma- 
chine genii j)unch it now and then to let the 
gases move more freely, and keep track of 
the heat to see that it remains always just 
right. Then, when the dough has risen 
enough, they push it out, dividing it into 
exactly even ])ieces as they do so. The auto- 
matic divider passes the j)ieces of dough, each 
now weighing either one pound or one j)ound 
and a half, on to the “rounding-up” machine, 
which pats them into shape. J'he rounder-up 
passes them on to the “prooHng’' room, or 
the room for the secauid rising, through which 
they ride on slowly moving trays. Then an- 
other of the genii, a moulding machine, seizes 
them and rolls them into the shape of loaves, 
all ready for the oven. 

The loaves do not stop moving, in most 
big bakeries, even when they reach the oven. 
For the machine genii work better with a 
“traveling oven,” that is, one in which the 
“hearth,” as it is called, or the tray on w'hich 


the loaves stanrl, moves from entrance to 
exit, or from the door around and back to 
the door, in exactly the length of time it 
takes to bake the bread. As the loaves come 
out of the oven, another piece of machinery 
turns them out of the bins to cool, and then 
the last of all the genii neatly wraps them in 
wax paper, ready for the market. So w'c may 
be sure that the bread we buy come§ to us 
scrupulously clean.'' 

This is the w'ay most of our bread is made. 
The industry in the United States is the sec- 
ond largest of all food manufactories. It has 
built up great chain organizations wdth 
bakeries in many places, and worked out a 
system by which our corner groceries are 
kept alw^ays supplied with bread just out of 
the oven. It has meant that fewer and fewer 
Aflpericans know anything about “home- 
made” bread, or the “bread that mother used 
to make.” 

The Flour That Goes into Our Bread 

And unless you are an e\traordinar\ 
cook, you will certainly gel most of your 
“fancy bread” from the bakery. We have 
been talking mostl\' about white bread, be- 
cause Americans eat more of that than of 
any other kind. But we often like graham 
or wdiole-w’heat bread, too, made with nearly 
or all the w’heat grain, as white bread is not. 
And from ICurope we have been learning, 
in recent decades, to like bread made of 
other Hour> — rye, which is more jx>pular in 
Germany, for iu'^tance, than is wheal, and 
barley, and even potato. Corn we ha\e 
always known in “fancy bread,” and the 
cornhread of the South is famous everywhere. 
In the Orient rice Hour is the favorite. AH 
these breails seem “fancy” to us because 
they are different. But for many generations 
our white bread has seemed the fancy kind 
to most jDeople, since it uses only part of the 
wheat and has been more expensive than the 
“black” breads eaten by foreign jx^asiints. 

The real “fancy breads” are special kimls 
that take special preparations. And how 
many kinds, fancy or not, we can buy at a 
modern bakery! Breads made after the 
recipes of many lands — we really do not 
know’ until w’c begin to think about it how 
much wc lean on our “staff of life.” 
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by r S Scr-vice 

A great frpp represents Nature's tireless effort over a Yosemite National Park, in California, started out in 
perioa ot many years. This giant that was felled in life before the birth of Christ 


The WEALTH of the GREAT WOODS 

This Is the Heroic Story of the Way We Rob the Forests of 
Their Lumber and Bring It to Our Mills 


0 OS'r of US ne\cr sco the mighty 
forests of the earth, hut all the s;imc 
we could hardly keej) alive without 
them. In the cast meshes of their rootlets 
they hold the water that comes down in 
rain, and feed it steadily into tlie great 
rivers that keej) our lands fresh and green. 
For without the mighty forests the water 
w’ould run ofT to the ocean far too fast, and 
most of the world w’ould l)C a good deal like 
a desert. 

Out of the forests, loo, have come many 
of the mi)st ])recious things we tnvn. The 
first home of man was in the deep woods. 
There the trees i)rotected him from storms 
and hid him from his enemies, there they 
gave him fruits and nuts U) eat. There the 
first rude huts he ever built were made 
• out of the brandies, bark, and leaves of the 
smaller trees, broken up and put together 
by hand— for as yet he had no tools to work 
with. His first tools were made t)ut of the 
wood too, and for a long time after he found 


out how to make and use a fire, his only fuel 
was dead trees. 

And what a list of things we still get from 
the great woods! Lumber, pajyer, fuel, 
posts and ties, fruit and nuts and sugar, 
cork and rubber, turpentine, resin, alcohol, 
fabrics and plastics these are only a few’ of 
the things that come to us out of the w’oods. 
Of all these things we are now’ going to talk 
about a single one^— the vast quantities of 
lumber that come out of the forest to make 
all the wooden things we build and use. 

Ever}’ piece of lumber we ever see has 
been cut out of the round trunk of some 
trc'C at a siiwmill somewhere. Many of us 
have seen how the great circular saws, driven 
by j>ow’erful machines, eat their way w’ith 
many a w’hine and drone through some giant 
trunk from the forest and turn it out in 
smooth llat planks ready to put up into a 
hou.se. That is all very merr}’ work, and 
very rapid. But how’ did the great trees 
get out of the forest to the sawmill in the 
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first place? Who cut them down and hauled 
them out of the wild dqUhs of the woods? 

In tlie golden days of luml)ering there 
was no railway into those depths, and 
hardly anything that we could call a road. 
It is those golden days that we are going 
to tell about first. So we must go bark to 
some time about 1870, and to some ])lace 
like Maine, Michigan, Wisconsin, or Min- 
nesota -the great lumbering areas of that 
day. These regions had 
the finest stands 
of white j>inc 
that the 
w o r 1 d 
has ever 
seen, or 
will ever 
see. We 
may as well 
begin in Wis- 
consin, a state which 
long held the lead in lumbering. 

So let us start out for a great 
lumbering camp — or ^‘logging” 
camp “ - around the headwaters of the St. 
Crqix River. 

We must set out as the winter comes on, 
for we do not cut down timber when the 
sap is running. It is going to be pretty 
cold, for the winter is a real one in these 
regions — some flays it will be down to forty 
])elow zero. We arc going to walk. The 
best road is hardly more than a trail through 
the woods, and often it is nearly im])assahlc. 
The horses will have work enough to bring 
along all the food for the winter in the wilds 
— and we shall need j)lentyl 

Up in the Big Woods 

If tve can make twx*nty miles a day we 
shall be doing well. In due time we shall 
get to the big logging cam[). We fiuiLl it in 
a good spot, with plenty of spring w'ater, 
and the buildings arc all ready for us. For 
the summer before, a crew of workers have 
gone out under a skillful foreman to put 
everything in shape. They have cut down 
enough trees to build the houses for the 
men and for the horses and oxen; they have 
made hay for the animals out of the natural 
meadows; and they have laid out the kind 


of roads that wc shall need for dragging olT 
our logs to the river. The cam]) is now 
stocked full of food, and we all settle down 
for the winter. The snow will come soon, 
and it will lie several feet deep till spring. 
Wc will forget all about civilization for a 
few months. 

There are six buildings in our camp, all 
made of logs, w'iih o])enings for doors aiul 
for a few window's. The spaces between the 
logs are chinked with 
bits of wood and 
moss, and 
plastered 
over with 
a }■ e 1 - 
low' mud 
mjide of 
clay, d'he 
I oof is low 
and llal, and 
covered over with thin 
"'irip^ of wo(id, I idled “shak<‘s,'’ 
W’hith ha\t‘ been split out of 
some of the logs. 'I'lu* lloors 
may be laid w’ith wood, or they may be 
sim])ly smooth, hard dirt, d'here is a little 
rough furniture tables, 1)enche.s, and bunks 
-all of it mad(* on the s])ot*' 

An Old-time Logging Camp 

Here is the shanl\’ where the workmen 
sleep. It is about sixty feet long and tw'enly 
feet wide. All along the walls a double 
row' of bunks, one above the other, to sleep 
in. d'hese are built out of split hi('kory 
]joles, and look like big, shallow' l)oxes lilled 
with hay or balsam boughs and covered w ith 
blankets. Right in front of the lowxr bunks 
i> a long bench called the “deacon seat”; 
and out in the middle of the room sits a 
big stov’e. 

\ext is the cook shanty, wdth a dining 
room about the same size and shaj)e as the 
.'bleeping shanty. Here w'e find Iw'o long 
tables made out of heavy boards and cov- 
ered with oilcloth, with benches to sit on. 
At one end is the kitchen, with an enormous ’ 
stove and a great number of huge ]>ots and 
pans, kettles and skillets. On the tables 
or the shelves is a great array of tin plates 
and cups, steel knives and forks, aiul pewter 



IMi'iro l»> Amenc.»n I.uinbrrman 


This is one of the old lumber 
camps, as they used to be built 
ia the heart of the big woods. 






PbotCNi by Uuvt. <»{ New i&eAlmxl. nn<l Amenoab Lunil>eriiian 


Someof the world’s biggest trees grow in New Zealand. ging road below is in our own United States, where 
It is there that the kguri pine above is being felled. horses now do the work of the ox team shown in the 
It may well be a hundred feet high. The snowy lag- inset, the stand-by of lumbermen in days gone by. 
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drains into a branch of the St. Croix River. 
Tt has been laid out with the greatest care, 
and kept just as level as possible. For that 
reason it goes riglU through the swamps 
whenever possible, for a swamp is alw^ays 
_ , . level, and we shall 

^ camp the refrigerator not mind hauling 

' ‘I"’ I'-e* 

which is going to fur- swamps, Since they 

■ sa “ill »ii I-'- 

been hung up outside hard before we get 
the camp to freeze. . 1 r r 4^ . 

Then it will keep in- work. In fact as 

definitely. soon as the weather 

gets cold enough we 
are going to Hood 
the path, and tlien 
we shall havx* an ice 
road all winter long 
for our trains to haul 
the grt‘at logs over. 

With the iirst cold 
flays the logging 

These are the bunks 
on which the lumber 
jacks sleep to-day. 
Mattresses have re- 
placed the springy bal- 
sam boughs, and plas- 
ter on the walls helps 
to keep out the wind. 
Bn* the “deacon seat” 
is still the chief article 
of furniture. 


w 
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spoons. There is in this dining room 
nothbg very fine in , 

Sight, but it looks as men who have been I 
it they expected ux ' 

to eat a lot. ur bring a healthy ap- 

Then there is an “Me 

office building — ^goodness knows wliy 
they call it the ‘‘wanigan’’ ! — with a stock 
of clothing, tobacco, and other things 
the men may need from time to time. 

And finally there is a blacksmith’s shop and 
two stables for the horses and oxen. Out 
here in the wilds we call the stables ^'hovels.” 

And then there is the logging road. This 
is a great path, eighteen or twenty feet 
wide, cut through the forest to a lake that 
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• i'hotrw hv Aiu«*rirnn l.iiiiil)<'ri 

Down the sKde the lo^s come crashing, and speed 
out into the stream that will carry them down to the 
mill. Or it may be that this whole forest out on the 
coast of Oregon will be floated downstream and made 


into rafts as big as an ocean liner and much the same 
shape. Then they will be towed some two thousand 
miles down the coast to be cut up into lumber. In 
the inset logs are entering the stream by a sluice. 
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crew begins to arrive. They have come on 
foot from Stillwater, the busy siiwmill town 
down on the St. Croix, and have carried their 
‘Turkey,” or traveling bag, all the way. It 
has been a four or five-day tri[>, with the 
nights sj^ent at convenient stations where 
pioneer settlers along the route have given 
the men some- 
thing to cat and 
a place to sleep. 

The men are 
husky customers, 
and anything but 
beautiful to look 
at. But that is 
only l>ecausc they 
are dressed in the 
coarse clothes 
they need and be- 
cause they have 
not seen a razor 
recently. They 
are really clean 
and kindly fel- 
lows, and we are 
soon going to find 
them full of fun 
and merriment. 

They need to be 
good-natured 
with the winter 
they are going to 
have ahead of 
them. 

And now it is time for the first supj>er of 
the sea.son. The men sit down on the long 
benches all around the tables, which arc 
loaded with meat and beans, hot biscuits, 
stcw'ed [)runes, tea, pudding, cookies, an<l 
sirup. There arc no ]x)tatoes- -they would 
be frozen long before they reached us. 
There is no milk, no butter, -in fact, there 
are many things we must give u}) in the 
wilds. Of course there i> no fresh fruit, and 
even canned goods are unknown; this is 
1870, and their day has not yet come. 

How a Lumber Jack Begins the Day 

The cook is a big, merr\^ Frenchman whom 
everybody likes. He and his “cookee,” or 
boy helper, are tw^o of the busiest people 
around. They have to have breakfast ready 


for the teamsters, who get up at four in 
the morning to feed the horses and oxen, 
and they arc often working long after supper 
to get ready for next morning’s breakfast. 
And what breakfasts these people will cat! 

The blacksmith is another busy man, as 
we shall find. He must often w'ork far into 

the night repair- 
ing broken tools 
that must be 
ready in the 
morning, and 
fiuUing .shoes on 
the animals. For 
when horses are 
goin;^ to haul 
he:i\y .f)ads oxer 
an ice road they 
need the be‘^t of 
shoes to k(‘ep 
from .slipping. 

After a night 
of sleep in Ihi* 
waiiigan, where 
the foreman and 
the chief clerk 
live, we open our 
eyes to broad 
4 a> light. Insi)ile 
of our hard and 
springless l)ed, we 
have slept so 
soundly that we 
did not hear all 
the crew getting ofT into the woods hours 
ago. So we hurry through our “sla])jacks'’ 
for breakfast, and make off after the men 
as fast as we can. 

Then we see a sight. We never knew what 
a sharp axe could do before. These men 
are as clever with an axe as the most ex})crt 
golfer with his clubs. They never seem to 
.swing hard, but their steel biles very deep 
into the woo<l. They never make a useless 
motion, but they land their axe where they 
want it. They can make it shave down a 
big tree almost as cleanly as a saw, and 
they will have every tree falling exactly, 
wdicre they want it. If you dare them, they 
will drive a stake in the ground fifty feet 
away from the tree, and then bring down the 
trunk straight on top of the slake, to bury it 
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In Olympic National Park, in the state of WashinRton, stands the 
“Colonel Graves” tree, a perfect specimen of Douglas fir. It is 
over twelve feet in diameter. 
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Here a magnificent forest, hundreds of thousands of work on the part of the rivermen in the inset to pilot 

trees, is floating down to the mill. It will take quick those logs past all the turns in the stream. 


in Ihc earth. Once the tree is down, its 
branches are all olT in next to no time, and 
it is cut up into j)roper lengths, ready to be 
hauled out when the moment comes. 

So the men work on, with axe and saw, 
leaving the forest i)rone behind them. Then 
come the ‘‘swampers,’’ to clear away all 
underbrush, and after them the “skidders,” 
U) drag the logs to the skid way by the side 
of the logging road. There the logs are 
loaded upon sleds and hauled off. 

Where Oxen Are Better than Horses 

The skidder drives a yoke of oxen — 
slower and steadier than horses, and less 
excitable. They are hitched to a short, 
three-cornered sled made out of the crotch 
of a tree and called a “scoot” or a “go devil.” 
One end of the log is hoisted and fastened 
with a chain on the scoot, and then the oxen 
drag it off to the skidway. 

The sleds on the logging road are big 
things from tw'elve to sixteen feet wide. 
They hold a great load of logs, lying side 


by side and one above another. The sb.e 
of the load de|>ends largely on the condition 
of the road, but over a level ice road a tre- 
mendous weight can be draw’n by the strong 
horses. The largest load on record was 
shown at the Chicago World's Fair in i8o.^. 
It had come from a camp in Northern 
Minnesota, where four horses had hauled it. 
There were 63 logs in the U)ad, containing 
,:ii.4So feet of lumber and weighing 114 
tons — or more than three railway carloads. 

.Ml this keeps on right through the winter. 
Down ctnnes the forest, off go the logs; by 
next year they will have turned into houses 
and furniture. But a great deal happens to 
them in between, and that is the best ipart 
of the stor>\ 

How Logs Come to a Sawmill 

When the snow and ice melt, most of the 
men go back “dow^n river" to their homes. 
But .some of the skillfyl ones stay on. They 
will have their work in the great “drive” 
that is going to begin as soon as all the ice 
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In this day of easy travel the lumber camp goes to the 
woods on wheels, and carries most of the comforts of 

has gone out of the lakes and rivers. I'hat 
is the most exciting thing in the whole story. 

For now we have our thousands and thou- 
sands of logs up in the wilds, and we must 
get them down to the sawmills far away. 
There is no way to haul them. There is 
just one path for them to travel. They 
must float down the river. 

The Most Dangerous Job in the World 

But if you throw a log into the river, do 
you think it will lloat quietly down to Still- 
water? .\bout one time in a thousand. I'he 
other times it will just drift in to the bank 
and stay th(?re. And if you throw in ten 
thousfind logs, it will be very much worse. 
They will lloat lazily down a little way 
until they strike some bad place in the 
river - a narrow neck, a sharp bend, a ])ig 
eddy, or a set of rocky rapids. Then one 
of them will stop, and another behind it, 
and many more behiml that; and before we 
know it, thousands of logs will get into a 
jam, piling uj> on one another in amazing 
shapes and blocking the whole river. Unless 


civilization. Out of that kitchen in the inset the cooks 
send meals just like the ones at home. 

something is done (juickly, Jtl^e whol(‘ winter’s 
cro[> of logs will pile up in one great jam 
the most terrible thing a lumbernian can 
face. How can he untangle it? .Vnd who 
will be brave enough to go out in the river 
and let loose all the [)ower that is tied iij) in 
that river and straining to break free? 

.Vo, to gt‘t the logs down tin; river, wo 
must have men on top of them to guide 
them flown and to keep the ihousiinds of 
them out of jams -no matter what rocks 
and raj)ids they may meet, 'bhese must 
be about the most skillful men in the world. 
There arc only a few of them for the thou- 
sands of logs in the icy witter. They must 
watch the w^holc caravan of trunks with an 
eagle eye, must s[)ot any threat of a jam the 
instant it apy)ears, and must dart from log 
to log across the swirling river to any point 
where ihev see trouble coming. 

Riding Logs to Market 

Now if you ever try to stand up on a log 
in perfectly still wiitcr- ~we say nothing of 
rapids and whirlpools — you will know a 
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Since machinery has invaded the lumber camp 
there is less romance but a good deal more 
comfort and speed. The great fellow 
below was sawed nearly through before 
it came crashing down, and the saw may 
well have been driven by machinery. 
Then a caterpillar tractor clutched the 
log by means of a chain and dragged it 
off to the stream or to a railway track, 
. where it was loaded on a train like the 
one that is crossing the trestle. 


liliiC 
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There still is need for 
the axe when the 
lumbermen meet a 
problem like the one 
above. 
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A demck speeds the loading 
of logs on the railway cars and 
saves many a straining back. 
It is lucky that there was 
something of the sort to 
help with the load shown 
above. That one tree alone 
must have made several 
carloads. 




•ri 






J*holua by (Juvt uf N«n Zmlkiui. Ainv>ric«n Lii iV>«rin»n. And ('AtrrpillAr TrACtur C\ 


253 







This is a modem sawmill, vdth its boom full of logs to the great saws. Once there, a tree will, in a few 
waiting to be dragged up the inclined plane that leads short minutes, be sliced up intqJ[>oards. 


little about what this means. If you have 
not tried, don’t do it— the next minuter you 
will be in the water, and the log w'ill be 
rolling away. But these men can ride even 
a little log that is spinning over and over in 
the water under their feet, can ride it through 
the rocks and rapids. They can leap from 
log to log like a sc|uirrel in the branches of a 
tree, and they will hardly ever get a wetting. 
They must do it in the dark as wxll as in 
the daylight, for the river does not stop at 
night. And but for this marvel of skill, 
the logs would never get down the river. 
If these men did not start every ^og going 
again the moment it got tied up, the whole 
river would be one vast jam. 

A Jam of a Million Logs 

In spite of all their skill, there used to be 
a big jam once in a while. There was a very 
bad place in the river at Taylors Falls, 
where the St. Croix suddenly narrows and 
makes a sharp turn between high banks of 


solid ruck. IIai)py the lumberman who got 
his logs siifely past that place! The worst 
jam of all occurred there in 1892, w^hen more 
than a million logs were tied up in the river. 
It took a large crew of rivermen all summer 
long to break the jam. 

The End of the Good Old Days 

Now" a good (leal of what we have been 
saying belongs to a ])ast that is dead and 
gone. We have been talking of the golden 
days of lumbering, when the first men went 
out to cut dow"ri the virgin forests. The 
a.xe has gone since their day, and the saw 
has come instead. Oxen are gone, and the 
tractor has replaced the six-horse teams 
with their gay tassels and their jingling 
bells. Great tramways have been built for 
hauling lumber, summer and winter. Jams arc 
very rare now, because we have built great 
dams to regulate the flow of the river and the 
number of logs in it. The w"hole business 
is done better — but it is far less romantic. 
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After the log has been squared, the band saw sUces off man above. If the board is to be one mch thick, he 
one board at a time, as shown at E. The thickness of pushes the log forward with the lever -jah! it Ues just 
a board is regulated by the lever in the hand of the one inch beyond the line of the saw. 
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From this dock on the west coast of the United States every year to the East by way of the Panama Canal, 

hundreds of thousands of feet of lumber are shipped The inset shows a patient four^oted dock hand. 


Yet there is still room for the skillful 
rivermen, and their work is often ver>’ much 
the same as of old. The logs coming down 
a river may belong to various companies 
that have big sawmills at different points 
on tlie way. Kach log has a special mark 
cut into it to show what company it belongs 
to, and what sawmill it must reach. The 
rivermen must sort out all the logs as they 
drive down the stream, and float them 
into the right places. Every mill has a 
big enclosure called a boom — a floating 
fence in the river fastened from end to end 
with stout chains — and the rivermen must 
herd all the logs into the boom where they 
belong. 

Turning a Log into Lumber 

From the boom the logs go to the mill 
where they are sawed up into lumber. 
Many of us have seen this done, at least on a 
small scale. The big logs are lifted on a 
trucklike carriage that runs back and forth 


on a steel track. Each time the carriage 
brings the log forward, a whirling saw rips 
off a slice as thick as the sawyer may desire, 
and in a little while the wliole logs have 
turned into planks. The head sawyer need 
only know what kind of planks are wanted, 
or what kind each log can best make; then 
he can set his machine accordingly, and 
turn them out. 

Buzzing Saws of a Busy Mill 

The sawmill is a very busy place, and a 
very noisy one. It does many kinds of 
work, and needs many kinds of saws to do 
it. There is the large circular saw that eats 
right through a log in the way we were just 
describing. There are also band saws, or 
endless belts of steel with saw teeth, that 
pass around two pulleys, one above the 
carriage and the other below it. These are 
best for sawing very large logs, such as 
those of the huge fir and redwood trees on 
the western coast. 
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These saws work very fast, but cut off 
only one slice at a time. Gang saws go more 
slowly, and work up and down like a hand 
saw; but they work in gangs, and will saw 
off from two dozen lo five dozen slices, ac- 
cording to the size of the logs, at one time. 
They may saw two or more logs at once, on 
top of one another. 

Of course there are special saws for sjjecial 
things, as for cutting laths and shingles. 


lumber every year. The states of Oregon 
and Washington stand first in the industry, 
but California, .Alabama, Mississippi, and 
llie southeastern states all rank high. In Mie 
days when there was plenty of timl^er, we 
.simply cut where we liked, and left the w^ste 
behind us to grow up again as best it could. 
Now we have to be careful to plant new 
forests wherever we cut them dowm. 

In the amount of standing forest Ru'^^ia 



l’huti> l«y O'llifu 

Long before the dawn of history the hardy race that 
lived in Norway and Sweden had learned that if you 
cut down a forest you must put it back again. It is 
only lately that we have realized this in the United 

And finally there are planing mill>, where 
the rough jilanks that come from the saws 
are “dressed" until they are as smooth as 
the lo]) of a table. 

How We Keep Boards from Warping 

All wood must be dry before it is made 
into finished planks, for otherwise it will 
warp and get out of shape. Sometimes it is 
simply stored in sheds until it dries out, 
but most of it is now dried in heated kilns. 
Yet this must be done with care. For 
wood .shrinks as it dries, and if the outside 
is allowed to dry faster than the inside, it 
will crack open. For that re.ason ihe heat 
and the moisture have to be carefully regu- 
lated in the kiln. 

At one time the forests of the United 
States covered 822,000,000 acres of land. 
Now there is only a small fraction of it left. 
We cut up luaay billions of board feet of 


States. But now Uncle Sam is trying his best to pre- 
serve his forests, which are so great a source of wealth. 
Above, you will see a crew of men at work setting out 
trees on land where timber has been cut down. 

m>\N leads the world. The United Slates 
and tJanada si ill have plenty of limber. In 
the older couniries of Western Kurope the 
gieal forests are planted by hand, and in 
their magnificence they show what man 
can do to replace the trees he has destroyed. 

The man\' kinds of lumber are often 
divided into “soft woods" and “hard woe ds," 
though the divi.sion is by no means a good 
one. It docs noi mean, for instance, that a 
given wood is really hard or soft Ixxrause of 
the name wc give it. To most jx'ople in the 
lumber business the soft wihxIs are those 
that come from trees that bear cones and 
needles, while the hard ones come from 
trees mih broad leaves. 

The Uses of Hard and Soft Woods 

Thus the common soft woods are pine, 
fir, spruce, hemlock, cedar, larch, and lam- 
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arack, while the best-known hard woods arc 
oak, niaple, ash, birch, elm, hickory, poplar, 
and walnut. 

But there are many varieties of every one 
of these, and each variety has its own pe- 
culiar ways — and therefore its own peculiar 
faults and virtues for our puq^oscs. The 
varieties are often known by difTercnt names 
in different places. The oaks, for instance, 
are very numerous and very different; among 
the many kinds are the white oak, black oak, 
red oak, blue oak, yellow oak, swamp oak, 
post oak, scrub oak, bur oak, pin oak, and 
still others. 

The Trees That Give Us Lumber 

Pine is the commonest lumber for general 
purposes, and white pine is the best- It is 
soft and easily worked, but it has a line 
grain and is strong and lasting. White pine 
is rather scarce in our day, and in many 
places is not found at all. The red and yellow 
pines are harder, coarser, and more brittle, 
though a good deal of yellow pine is now 
used, especially in the southeastern states. 

Douglas fir has now come into a good 
deal of favor, especially as new uses and 
new ways of treating it have been found. 
Spruce and hemlock are used mainly for 
rough work, in the form of heavy lumber. 
Red cedar is ma<le into chests and panels, 
and very largely into lead pencils — some 
tens of thousands of the trees are cut down 
every year for pencils alone. White cedar, or 
arbor vitae, goes into telegraph poles, fence 
posts, and shingles. Tamarack will not make 
good boards because it is so rarely straight 
in grain, but it is put into the frames of 
buildings and into posts and fences. 

'Fhe most popular hard wood is oak. It 
is hard and strong, has a fine grain, and 
takes a high polish. We put it into tloors 
and finishings, into furniture and many 
other things. Hickory and ash arc very 
strong and hard, and go into tool handles 
and all kinds of vehicles. Maple, birch, and 
walnut are all used for furniture and for 
interior finishing. Of these walnut is the 
most popular and the most costly. Elm, 
poplar, and basswowl are used largely for 
boxes and crates. 


Wc get a good deal of lumber from other 
lands, but mostly of a sj^ecial quality and 
for very special uses. The most important 
woods that wx‘ import are ebony, mahogany, 
rosewood, Spanish cedar, and teak. 

Ebony is the heart wood of a tree that 
grows in some of the hot countries; the 
best comes from India and Ceylon. It is 
jet-black, and very hard and heavy. We 
use it for our black j)iaiio keys, for knife 
handles, cane heads, and for carved orna- 
ments of many kinds. 

Mahogany is one of the costliest and most 
beautiful of woods, d'hcrc is very little of 
it left in the world, fur it has mostly been 
used up, and the rest is pretty carefully 
I)rotected. What remains now is found in 
Honduras and other Central American states, 
in Mexico and the West Indies. A large 
tree may be a hundre<] feet high and t<‘n 
feet thick at the Ixise; and such a tree is 
worth a fortune. 1'he beautiful reddish brown 
wood is ver\' hard and line of grain, and is 
made into fine furniture and fixtures, and into 
musical instruments But most of our “ma- 
hogany’' now comes from other kinds of trees 

Rosewood is so named for its fragrance, 
and comes from several iinds of tre(‘s in 
Bra/jl. It reaches us in large slabs and is 
then cut into very thin sheets which are 
used as veneer- - which means that they 
Jire glued over other cheaper woods to 
give a fine fini.sh. This wood is used in 
furniture and in , scientific and musical instru- 
ment s. 

Spanish cedar comes from Mexico, Cuba, 
and the West Indies. Wc imj^ort many 
millions of feet of it every year, and use it 
mainly for cigar bo.xes. 

Teak is one of the most costly kinds of 
w'ood in the world. It comes from India, 
Siam, Burma, and the Malay Peninsula. 
It is easily worked and takes a very high 
polish; and when it is seasoned, it will not 
shrink or crack or split. Teak is the one 
wood that the termites, or white ants, will 
not ruin, for it contains an oil that they do, 
not like. It is the most lasting wood we 
know, and is used for fine furniture and 
fi::turcs — though it is so exj^nsive that we 
do not sec much of it. 
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Reading Unit 
No. 2 


THE JUICE THAT MAKES TIRES 
FOR YOUR CAR 


Note: For basic information 
not found on this pa^e, consult 
the general Index, Vol. /j. 


For statistical and current facts, 
consi 4 lt the Richards Year Book 
Index, 


Interesting Pacts Explained 

When did Europeans first see rub- 
her? 9-261 


How elastic is rubber? 9 262 

Friction and rubber, 9 262-63 

What is rubber? 9 263-64 

Things to 

What every-day products would 
we miss if there were no rub- 
ber ? 

How has the shortage of rubber 
been overcome? 

Related 

Why is hard rubber often used 
for pot handles? i 396 

How is rubber used in electrical 
devices? 1-514 

What material is used for making 
the gas bags of airships? 10- 

314. 319 

How are rubber balloons used to 
study the atmosphere? 1—218, 


Tapping rubber trees, 9—264-65 
Wild rubber, 9-264 
Rubber plantations, 9-264-67 
Treating rubber, 9—268-71 
Artificial rubber, 9 27 1-27 iB 

Think About 

What rlifficulties did the early 
rubber manufacturers encoun- 
ter? 

How could rubber, as we know it 
to-day, be improved upon? 

Rrlaterial 

25Q. 278 

How is a golf ball made? 14— 
495^ 9 309 

TIc^w are shoes made? 9—54-64 
How is compressed air used in 
automobile tires? 1—460-62 
How does sulphur make rubber 
usable? 1-547, 9-268 


Practical A pplications 

How is old rubber used to main- Wliat did Goodyear do to make 
tain our rubber supply? 9-271 rubber useful? 9-268-70 


Peisure^time 

PROJECT NO. i: Get some 
latex from a large rubber com- 
pany and vulcanize some of it 
with sulphur in boiling water, 9- 


A ctivities 
268. 

PROJECT NO. 2: Find out how 
many different plants can serve 
as a source of rubber, 9-261-62. 


Sutntnary Statement 

Rubber, which we get for the provides man with more than 

most part fre^m certain plants, 30,000 useful articles. 
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Below is the machine that 
stamps the pattern of the tread 
in the covering of the tire. 
At the bottom of the page tubes 
are being inserted in tires. 



Here is shown just one of the 
pieces of wizardry that take 
place by the thousand every day 
in our modern factories. At the 


top rubber is coming in thin 
sheets from the calendering 


machine. Before it entered the 
machine it had been mixed with 
sulphur and softened by heat, so 
that the heavy rollers of the cal- 
ender could iron it smooth. The 


next process will be to expose it 
for some half hour to a very high 
temperature that it may be vul 
canized. The sheets of rubber 


are then ready Tb be made into 
the tires shown at the bottom of 


the page. The inner tubes can 
be made all in one piece, like a 


pipe, by forcing the heated rub 
ber through a die 
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The simple savaRcs who fell down and worshiped Co- could teach the white men. Here they are shown 
lumbus and his crew knew a number of things that they playing with balls of the miraculous stuff we call rubber. 


The JUICE THAT MAKES TIRES for YOUR CAR 

All Rubber Drips Out of Trees into Little Cups; and This Will 
Tell What We Have to Do to It before We Can Use It 


X Ills second trip to this side of the 
ocean, (A)luinl)us siiw some Indians 
])layinj; a ^ame witli a hlack hall that 
boanced as lie liad never seen anything 
bounce in the worlil before. lie look several 
of the balls back to SjKiin witli liim and 
showed them around as great curiosities. 
They s(‘emed to bounce a bent t like grass- 
lu)])pcrs. 

Columbus liad very little notion what the 
stuff in tile balls wa^, and neve. »lid he 
dream how imi)ortaiit it was gi)ing U> be for 
us long txiter he was dead. He did not even 
know what to call it. The fndians had called 
► it something like “koo choo,” and the Kiu 
ropeans got about as near as they could to 
that by calling it ‘h^aoutchouc" (ka'dot'- 
shdT/); and this has remained its name in 
nearly cvciy^ language except lAiglish. 13ut 


ceniuries later an English scientist named 
lose])h Priestley was using it as the best 
stuff tt> rub out pencil marks that he wanted 
to erase; and since he was always rubi)ing 
out the marks with it, he simply called it 
“rubber.” And that is what we call it to 
thi> day. 

It was a most remarkable thing to find. 
For rublier is one of the most i)cculiar sub- 
stances in the world. It is the most elastic 
thing we know\ in the first place, and that 
is wdiat made it astonish its di.scoverers by 
its bouncing. It is also waterproof; and 
not so very long after its discovery' the king 
of Portugal sent several ])airs of his boots 
over to brazil to be coated with rubber in 
the way that the natives there coated their 
own. 'Phrough the various ways that we 
have found of treating it, and of combining 
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it with other substances, rubber can be of a thing that can be made into a glove or 
made into about as many thousands of very a sj^onge, a comb or a tennis ball, a boot 


different tilings as any product in the world 
— so many thousands, and such different 
things, that if old Columbus could ever have 
dreamed of Uiem he would have rubbed his 
eyes in a way that no dancing ball would 
ever have made him rub 
them. For rubber has 


or a lialloon or a telephone or an Atlantic 
cable. You will soon realize what an ex- 
traordinary tiling rubber is. And it is ex- 
traordinary because in its different forms 
it combines so many different properties, 
sometimes even opposite properties. 

First of all, it is very elastic — in the 
most clastic form it will stretch to at 
least ten times its own length; but it 
can be treated so that it will not 
stretch at all. For another thing, 
it is very 11 ex i bio, and so can be 
wound and twisted around any- 
thing — though 


now come to be one of ^ most elastic form it 

the very foundations ^ 

of the lives we 
lead, and a great 
part of our civ- 
ilized world 
would go to 
pieces with- 
out it. 

Out of the 
many forms of 
rubber, wc make 
the erasers in our 
pencils, the soles and 
heels of many of our shoes, 
the coats we wear in the rain, 
the elastic bands to do up little 
packages or to make catapults, - 
the overshoes for wet weather, 
the bathing caps for the beach, 
the golf balls and tennis balls j 
and footballs for our games. 

We make stoppers for bottles, u. s. 

sponges and mats for the bath- In the oval above is shown a field of desert milk 

r O 0*1 AvnAn-nn An fat efafinn in 



it can also be 

treated till it 

cannot be bent 

at all. Then, 

too, it will not 

^,1 let through any 

airor water, and 

.1 very little heat 

or electricity - 

though it can be 

treated to make 
* . . 

It into a sponge, 
or even into an 
electric conduc- 
tor. It has great 
resistance to 
Ik- wear and tear. 


, , r weed at an experimental station in California. r 

room, gloves and aprons for sur- This species of milkweed can be made to yield from 

geons and housewives, rings for fibber. It grows much Uke grass, and could be the rubber heels 
? * ° 1 harvested in the same way. . , 

jars of preserves. We make The rubber vine, too, contains a juice that can that wc pound 

fountain pens and combs and »• 

pipestems and telephone re- ment so many 

ceivers. We make hose for the garden and times, and so it is used in beltings and con- 


pipestems and telephone re- 
ceivers. We make hose for the garden and 
enormous belts for machinery, linings to in- 
sulate the electric wirps in our homes or the 


veyers where the wear and tear are very 
great; and yet it can be made into a form 


great electric cables under the sea. We make where it wears away like the erasers in our 
gas masks and shock absorbers and balloons, pencils. 


big and little. We make linings for pipes 
and tanks that carry chemicals which would 
ruin almost any other substance. Above all, 
perhaps, we make tires, and so we speed all 
over the world on rubber with air inside it. 


Rubber Obeys Our Command 

It does not suffer from the action of water 
or of many of the very strong chemicals, 
and that is why we line so many tanks and 


And these arc only a few of the thousands pipes with it. When it is dry, it has a very 


of things we make out of rubber. 

Think a moment of how much we should 
miss if we had no rubber. Think a moment 


high friction — that is, it will not slip over a 
surface unless pushed very hard, as you 
have noted if you have ever tried to dance 
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• j )iy r »S Kuljber C’« 

When a rubber plantation is started, the first step is to grow. It is a tremendous undertaking. The picture 

clear the dense tropical jungle where the trees are to above shows a clearing opened in Java. 


in rubber soles. That is a reason why it is 
useful for belts, for it will not slij) on the 
wheels of the machines. But when it is 
wet it slips very easily, as you have also 
noted from your rubber heels in icy weather; 
and that is why it is used in such ])laccs as 
propeller shafts, where the least friction is 
desired for something that is turning very 
rapidly. 

Thirty Thousand Uses 

These and other proj^erties make it the 
remarkable thing it is, and give it all the 
varied uses it has for us — no less than some 
thirty thousand of them in all. 

But it was a long time before we found 
out all these uses. The rubber that Colum- 
bus knew could never have done these 
things for us. Many a year of discovery 
had to pass before wx knew how to do all 
the things we now do with it. And now 
we are going to tell how' many tT tliesc 
things were found oiit. To do that we must 
first go far back to sec what our rubber is 
like when it first comes to us—out of trees 
•in the forest. 

Rubber comes from a juice that grows in 
many kinds of trees and vines and otlier 
plants, in many parts of the world. There 
are over a thousand kinds of plants that 


produce it, j)eihai)s over ten thousand that 
will yield it in ver\' small quantities. We 
have found out that if all the other supplies 
of rubber should fail, we could get large 
quantities of it out of our goldenrod. But 
although we can get rubber out of various 
kinds of trees and \incs, and actually have 
taken it from sc^'oral of them, the great 
supply comes from the hevea (he've-a) 
trees— //rt'cd brasiliensis — which are native 
to tropical South America, and especially 
to the valley of the Amazon in Brazil. 

Aside from these trees there are a few 
other plants that still give us a little rubber, 
sometimes very' good and sometimes pretty 
poor. There is the India-rubber plant in 
India— a kind of fig tree. There is another 
tree and several kinds of vine in Africa, and 
among other things, a bush called “guayule” 
in Mexico and the Soi^w'estem United 
States. Guayule (gwa-ydo'16) was widely 
planted during World War II. From all these 
we can get a little rubber, and during World 
War II we experimented with all of them 
when ordinary rubber was cut off. But none 
of them can equal the hevea tree, and from 
now on we shall st:)eak only of that. 

The fluid in this tree that gives us rubber 
is not the sap. It is called ‘latex” (la't^^ks), 
which simply means ‘‘fluid,” and it is found 
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in the tiny sacs of the inner bark of the tree. 
It seems to have been meant by nature 
simply to flow out when the tree was 
wounded and to protect the tree b}' harden- 
ing in the wound. 

To get the latex out of the tree we have 
to cut a wound in tlie bark. 

This must be done very 

One is a spiral, winding ^ 

round the tree as it goes u[)< 

W'ard. Another is a herringbone 
cut, with one groove up and 
down the trunk and smaller, 
slanting grooves running out H 

and upward from it. Whatever Hr fl 

the cut, it must go very, ver>' ml H 

close to the inner surface of tlic H|^^^ 

of the bark without ever pierc- H^H|M 
ing quite thnmgh; and what- 
ever the cut, it must have a little , 
cup at the bottom into which the i 
latex will flow. 

In the jungles of Brazil it used i,?d 


we are going to tell how they got the rubber 
out. Then they would start olT for another 
round of their trees. 

Those days arc not OA’cr, for though the 
conditions arc better, there arc still many 
workers threading the jungles of Brazil and 
ta[)ping the wild rubber trees. But a good 
while ago \ve began to set out great 
plantations of rubber trees in various 
other j)arts of the world, and now a 
great deal of our rubber comes from 

orchards of these 
Left: Planting the j 
precious seed that 

, - is going to produce we can tap the 

M Hui.l ;■» easHv » 


SrCb'ClJS n-i-i “ “»iiy 

must have a high, we can pick ap 
even temperature , , • , i , 

and very moist soil, anolhe 

and they do not like l^ind of orchard 
high winds. „ . 


pies in anolluT 
kind of orchard. 

I'or a long 
while a count r\ 
like r a / i 1 
would do all it 
could to kei‘j) 
an\' seed of the 
rulibiT ti ec from 
gel ting out of 
its own land. 
'Fhe product 
was too valu- 
able to let any 
other land grow' 
the triH'S if that 
('ould po.s.sibly 
be hid])(‘d. The 
hevt^a tree was 


latex will flow. guarded just as 

Intheiu„gks«tBn,.im„»l Hh. silkw„rm 

to be terrible work to get the rubber into the bark of a young sapling. In time used to b C 

1 . 4. r 4^ j I • bud grows up to be the main body of the tree. • • 

latex out of the trees and bring ^jje rubber-yielding powers of the mother guarded many 

the rubber into camp, and in- tree and the vigor o^Mhe^sapling that furnishes centuries ago in 

deed it is often very hard w'ork ‘ China. But of 

to this day. The natives had to go v)ut at course it could not be kept forever. About 


daybreak through swamps of mud apd water, 
and through underbrush wlicrc they often 
had to hack their way to the trees that bore 
the precious fluid. From one tree to an- 
other they w^ould travel on their lonely way. 
Then they would collect the cups and bring 
in the fluid. At once they w'ould set about 
getting the rubber out of the latex, for like 
all other vegetable products the latex would 
spoil if they waited too long. In a moment 


a century ago an Englishman was saying it 
might be a good j)lan to try to grow hcvea 
trees in certain parts of the British emi)ire, 
and so bring dow^n the price of rubber. But 
it was not till about 1875 that, after some 
unsuccessful attempts, another Englishman 
managed to get a large quantity of the seed 
out of Brazil. At once it started to grow 
up into trees in the hothouses at Kew 
Gardens, near London. The little trees 
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Natives in Mexico tap the rubber trees after the man- injured. On large plantations in Java small knives 
net shown in the large picture. But the tree is often are used, and the bark is cut as shown in the inset. 
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were sent posthaste to be planted in warm 
Ceylon, where they throve; and that was 
the beginning of the vast groves of rubber 
trees that now grow in the East — in Ceylon, 
MalaTO, Sumatra, Java, and other lands 
in that part of Uie world. 

So a ver>’' large part of our su{)ply of 
rubber now comes from cultivated trees — 
and the number of these has grown by great 
bounds since the coming of the motor car 
and the demand for rubber tires. 'Fhe wild 

forests could never have 

given us all the rubber we 
now need, for in the last 
thirty years we have 
come to use many 
times the quantity we 
needed before. J 

The trees that v 

give us rubber are \ 

pretty big ones. 

They may grow 
as high as 75 or 
even 100 feet, and 
may be 10 or 

feet around. They .jj— 

begin to give us 

latex when they 

are or 

years old, though 

at first of an in- 

are ' older do we ^ 9 ^ 

ber from them. A 

full-grown tree . , ... 

^ A native worker has no trouble 


will give US about deciding when a rubber tree is fhe paddle 

half a dozen ll 

pounds of rubber tree, and if it fails to pass around rubber, lie tore the stuff 

a year, though off and ran a pole right 

some may yield a in the oval is one of the native belles through it. Then he j)ut the pole itself 


and easily — and also much more scien- 
tifically, for we have called in a great deal 
of aid from science to help us grow fine trees 
and get great crops of rubber. But we still 
tap the trees in about the same old ways to 
fill our little cups with the precious latex. 

Now latex is not rubber — it is more like 
milk — but it has tiny particles of rubber 
iloaling in it, far too small* for the 
; naked eye to see. The first thing to 

I do is to get tliese out. Then the 

^ raw rubber resulting must be sent 

' i off to the mills, where it will go 
* through a long series of varied proc- 

I esses to turn it into all the kinds of 

things that we were mentioning in 
I the ])cginnihg of our story. We are 
^ ^ going to follow the latex through 

‘ some of the.se processes, and once 
more we must look to the [lictures to 
help us. 

First we must get the* rubber out 
of the latex — and pretty quickly, be- 
fore the latex sptiils. Tlie old Brazil- 
ian had his own way oi doing this, 
which is still used in the wilds. 
IT"' When he came in with his day’s 
gatheg^ng of latex he 
— built a fire under the 

. j)ot containing it. 
\ Into the heated 
latex he then 
dipped a paddle 
over and over, to 
let the particles 
/ of rubber gather 
4 jy : '/ on it. When the 

lIlllfflHr paddle 

" w'as all covered with 

,d ' rubber, lie tore the stuff 

ofT and ran a pole right 



great deal more. SV^i****^ planutions 

Of course when 

we have cut away its bark in tapping wc 
have to let it rest for a time; but in a few 
years it will grow a new bark, and wc can 
tap it again — and so on throughout the life 
of the tree. 

On the plantations we get out the latex 
in about the same ways as did the Brazilian 
pioneers of old, though much more safely 


tions forked sticks, wdth 

the ball of rubber in the middle; and 
over the ball he kept pouring little streams of 
the latex, very slowly. The rubber in the 
latex kejit collecting on the ball, which grew 
bigger and bigger. When the ball was big 
enough, he took it off the pole. That was 
the end of his work. He then sent the ball 
of rubber off on its way to the factory — 
in some distant land. 
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Here is a native rubber gatherer in the Hew World, is carrying his implements, and on his back is the 
together with his home, his wife, and his family. He wicker basket which holds a rubber bag for the latex. 


'There have been and still are some even 
more ])icturcsque ways of getting rubber 
out of latex. Tn Africa, for instance, some 
of Ihc naked natives smear the latex from 
their vines all over themselves and let it 
leave a coat of rubber on them as it dries. 
'Then they peel olT the rubber and roll it 
into a ball— for of course it is pretty sticky 
in this state — and .send the ball olT to civili- 
/.ation. Tn the Philippines the natives catch 
the juice from their vines in coconut shells 
and pour it into the salt water of tlu^ sea 
to harden it. And there are still other 
methods in other jdaces. 

Getting Rubber Out of Juice 

On the plantations this is all very much 
easier. The latex is jnnired into big tanks 
and some kind of chemical is added, often 
' acetic (a-se'Uk) acid, which makes the 
rubber rise to the top, like the cream in 
milk. Then it is skimmed off, washed, 
dried, and ironed into sheets. When these 
sheets have been folded and pressed into the 


blocks called ^‘biscuits,'’ they are ready to 
go off to the factory. And there is still 
another method kno\NTi as the “spray’* 
piucess. The latex is sprayed out into a 
rocui so hot that the moisture in it all 
evaporates, and the particles of rubber fall 
the lloor. 

The Trip to the Factory 

Recently a way has even been found to 
ship the latex in tanks straight to the fac- 
tory, just as oil can be shipped. 

But the rubber that gets to the factory 
is still verx” different from any rubber that 
wc ever see. It is nothing like an eraser or 
an elastic band, and still less like a golf ball 
or a tire. As yet it is not good for ver>' 
much— because for one thing it will get hard 
and brittle when very' cold, but will turn far 
too soft and smelly when it gets hot. 

That is why it took so long after Colum- 
bus’ time before we found out what we could 
do with our rubber. Until about a hundred 
years ago it was not of very much use to us. 
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To be sure, a certain sea captain trading problem before him. Hayward Iiad trie 
witli South America in 1823 had brought mixing aibber with sulphur to make it d 
to Boston a few clumsy pairs of shoes made all sorts of work, but was far from sut 
out of crude rubber, and had sold them for cecding. One day while Goodyear was es 
high prices. Jn the next fifteen years about perimenting with the two substances h 
a million pairs like these first ones were made accidentally dropped some of them on ; 
and sold. About the .s;inie time Thomas h(^t stove- and the riddle was solved ! Whei 
Hancock worked out a way of preparirig he took the mixture otT the stove he foun( 
rubber by machinery' and began to make he had what he wanted -a rubber tha 
such things as hose, belling, shoes, and would stand heal and cold and acids, tha 
inflated bags. And in 1823 a Scotch- was clastic but not sticky. H< 

man named Charles Macintosh took I)atented his ])rocess ancl caller 

to find tiie ^ ('an make it. liard aiid" lirii 

way to make rubber slay the lie, or soft and elastic am 

same— in heat or cold, and under I" *•«> ‘fopje* ‘h* nativ<! rubber Hexible. Of course we d. 

exposure to all sorts of chemicals, north. Here his “catch” of latex is many oilier things to it also 

And the way to do this was the company’s 

discovery of Charles Goodyear, substances according to oui 


problem before him. Hayward had tried 
mixing aibber with sulphur to make it do 
all sorts of work, but was far from suc- 
ceeding. One day while Goodyear was ex- 
perimenting with the two substances he 
accidentally dropped some of them on a 
h(^t stove — and the riddle was solved! When 
he took the mixture otT the stove he found 
he had what he wanted -a rubber that 
would stand heal and cold and acids, that 
was clastic but not sticky. He 
jiatented bis jirocess and called 
H “vulcani/ing,'’ after the 
name of Vulcan, the old 
fi^rged the 
^ ^ •* bo 1 1 s f ( ) r t be 

to be. We 

1 « iMf with suljibur, 

under htMt. Mainly 
kA :ic( ()r(lin<r t<» the 

amount of siiljihur 
wo j)iit into it, \\c 
*^^BPr can tuin it into the 

I w^V’ *ditT(‘ronl objects 

I 'ft ytJ' about which wc were 

^ talking when we started; we 

' ' can make it hard and brit- 

tle, or soft and elastic and 
the native rubber Hexible. Qf course we do 


in 1839. What Gcxidyear did was to find out 
how to ‘"vulcanize” rubber — by far the most 
important discovery in its history, and the 
one on which nearly all its jiresent uses rest. 
So the name of Goodyear is easily the most 
famous one in the realm of rubber. ^ 

The Man Who Made Rubber Useful 

Charles Goodyear (1800-1860) was born 
of an inventing family in New Haven, 
Connecticut. He worked for ten years or 
more in the effort to make rubber stand 
heat and cold, and bought the imperfect 
process of Nathaniel Hayward of Massa- 
chusetts, v/bo had been working on the 


substanc es according to our 
need; but the main thing is the sulphur. 

We have had to say all this about vul- 
canizing before wc started to follow^ our 
crude rubber througli the factory, because 
that is the main thing that hat)])cns in the 
factor^^ to turn the crude stuff into tlie rubber 
we are alw^ays handling. Now let us go 
back once more to the crude rubber just 
coming to the factory and w^atch .some of 
the things that occur to it as it goes through 
the mill. 

It arrives in many forms, and is of various 
qualitie.s, so it has to be examined carefully 
to see how pure it is and what it is best 
fitted for. Until we are ready to run it 
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through the mill we must store it safely in 
S(jme cool, dark place, commonly a great 
cellar. When we are ready we take a mass 
of it out of storage and soften it with hot 
steam. 'J'hen we run it through great rollers 
under heavy ])ressure, with water s])raying 
on it all the while. This wa..h(‘s out the im^ 
])urilies. (.)ut of the rollers the ruhher now 
comes in a 

soft, wet 



she'‘< • and 
the next thing is 
to get this 
thoia)Ughl_v <lr\ 
d'here are s('\ (‘ra 
ways of drying the 
l)ig sheets. 

When it is dry 
we must run it 


When the crude rub- 
ber has been transported 
in its simple leafy con- 
tainer, all the worker 
needs to do is to peel the 
leaves away from the 
thin sheet of rubber be- 


at C. 

At D is the sheet of 
rubber that is peeled off 
the leaves. It bears the 
marks of all the ribs and 
veins. 


rubber th.il we all know. It is ready to be 
worked into the objects w^e are going to use. 

The w^a}'s in which we make those objects 
are about as varied as the ways in wh eh 
we get the ruldjer ready for them. We can 
see that they mu.^t ])e extremely variou. for 
such thing.s as gloves and overshoes, rain- 
(oats, and tennis balls or tires. In the old 
In days some of the Inrlians used to 
rublx.ri/e their shoes by just dijiping 
th.em time after time into late::, and 
U lifting a little rubber dry on them be- 

1 In Mexico the native tween each (lij)- 

n.bber gatherer spreads ping. 'J O make 
^ f is latex over a huge leaf i , 

^ to dry, as is shown at A. gloves anrl 

. w Two leaves that have other ob- 

been smeared with latex jccts WC Still din 


are pressed down firmly 
by the simple and easy 
method shown at B. 


to latex, but in- 
to rubber. The 




I 


through other big 
machines which 
knead it into a 
doughy mass again. 

'Then it is ready for 
the vulcanizing. In 
the n(‘\t set of j>rocesses we therefore mix 
in the right amount of sul]diur just as 
much as will be needed for the kind of thing 
w(‘ are going to make of the rubber. In 
general, we pul in very little sulphur if we 
want the rubber to be soft and ilexible, but 
a great deal more if we want it to be hard 
and stiff. We ])ut in many other things too. 
'Ihore are seviaal hundred other .>vil)stanccs 
that we can mix with rubber, in varying 
quantities, to give it just the character we 
desire -even to give it just the color w’C 
desire, gray or red or blue or yellow. What- 
ever the mixture, the whole ma.ss is now run 
through some heavy rollers once more; and 
this time the sheet that comes out is the 




rubber has first been made 
into a Ikpiid by adding 
gasoline or some similar 
thing; then we dip in the mould and take it 
out coated with a glove or a bathing caj) or 
a toy balloon, as the case ma\' be. Comb.s 
and j^ipestems and teleplione receivers are 
also made in moulds. 

A raincoat may be made by actually 
forcing the rubber into the spaces of the 
cloth fabric, or by coating the fabric with 
a shei‘t of rubber on the outside. We arc 
very familiar with both kinds of coat. In 
hose and machine belts and overshoes we 
first squeeze rubber into the fabric on tlie 
inside, and then put a coating of rubber, 
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as thick as necessary, on the outside. If 
you will look at the inside and outside of 
your overshoes, or tear up an old pair, you 
can see how it is done. 

And in general that is the way we make 
an automobile 
tire. Rut 






the rubber into the fabric until the two are 
all one. As this rubber fabric comes out of 
the machine, it is cut into strips of just the 
right size for the tire we want to make. 

How Auto Tires Are Made 

Right at hand we have an iron core that 
is just the size of the inside of the tire. Over 
this core we lU several stri])s of our j)repared 
fabric; and then we proceed to fit on layer 
after layer, one of rubber and another of 
fabric, until we have made the casing as 
thick as we want it. The fabric gives the 
strength, of course, and the rubber 
provides the springiness. When the 

When l.,ex has been casing is complete-, 
sprayed into a very the wholcthliiggets 

hot room, the rubber « thipb rnvi'rinir nf 
m that is left when the covering ot 

PI water evaporates has rulllier on the out- 

L »'i-. Thonagoc, 

M ture of angel food into a mould which, 
V cake. It is shown in • i • i 
7 the picture at the left. high pres- 

sure, shapes the 
outside rubber into the particular 
pattern of “tread” which is 
thought best to keep the tire 
' • ' from skidding. And in this 




process 
so special 

to 

a little more 
about it — es- 

.... At the right a cargo 
pecially be- of latex is being dis- 

cause such a «?"«'<» , .. 

Steamer into railway 

vast part of tank cars at New 

our riihhpr it wiU go 

our ruDuer 

now goes into made into rubber. )9||| 

♦ Wo the latex is vB 

tires. We made to yield up its 
start with nibber before ship- 
, ^ - ment. 

sheets of 

very thin rubber and with thicker sheets 
of the strongest cotton or cord fabric 
we can get. We run the sheets of rubber 
and fabric together, one above the other, 
through great rollers pressing with an 
enormous force and traveling at different 
speeds; and these rollers actually squeeze 




mould the outside rubber receives its final 
vulcanizing and hardening. It is now ready 
for the car. 

If you will cut through an old tire that 
you may find in some vacant lot, you will 
see the result of all these processes. Of 
course there are still many other ways of 



PhotcM by U. B. Dept, of Asriuvilitiro, and the Naliuual MuNeuni 

On the banks of a stream in far-otf Bolivia these bales 
of Pam rubber, the finest kind of all, are waiting to 
be shipped thousands of miles to the factory. In the 

effecting rubber treatment and working. 

Rubber can be used again aiul again, and 
the scrap dealer does a good business in it. 
In fact, if we could not use our old rubber 
over again, wc should not liave enough of 
it in the world for all our needs. When 
old rubber comes back to the mill, it has 
first to be de-vulcanized — that is, to have 
the sulphur taken out of it, and any other 
substances that have been put into it. Then 
it is ready to be worked over once more. 

How Artificial Rubber Is Made 

When Japan seized the East Indies in 1942 
she cut-off ninety percent of the world’s rub- 
ber, and gravely threatened our war program. 
For rubber tires are one of the first necessities 
in modern warfare. At once our government 


inset is a picture of Charles Goodyear, who discovered 
how rubber can be treated to make it hard and capable 
of resisting beat and cold. 

took steps to build plants for making .syn- 
thetic (sin-thet'ik) rubber — that is, rubber 
made, not from latex, but from the various 
chemical substances which make up natural 
rubber. Germany had begun to make a syn- 
thetic rubber — called Buna (bu'na) — during 
the First World War. To produce it her 
chemists combined limestone and coal to 
form calcium carbide, which in turn, when 
combined with w^ater, yielded acetylene 
(a-s^t'l-len), a gas often used for illumina- 
tion. From acetylene was made butadiene 
(bu'ta-di-en'), a gas very much like isoprene 
(I's5-pren), the basic substance in natural 
rubber. 

Later Buna was improved by the addition of 
a liquid called styrene (sti'ren) . They are com- 
bined by a process known as piolymerization 
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(pori-mcr-i-za'shun) — that is, the molecules 
in the two sul>slanccs are hoicked together 
into chains to produce an clastic, springy 
mass. They refuse to hook together without 
the {)rc^cnce of a third substance, known as 
a catalyst (k.lt'a-lihl) — that is, a substance 
that produces chemical changes in other sub- 
stances witlK)ut any change in itself. The 
catal\’si in this process has ])cen kept a secret. 

Buna-S — or Buna plus styrene ' -is the com- 
monest artificial rul)ber, and was the one 
chosen in 1^42 to furnish seven-eighths of the 
rubijer to be pn^duced by our government’s 
$7,000,000 synthetic rubljer program. It 
can be made in large quantities more easily 
and more cheaply than any other artificial 
rubber, and except for the very finest grade 
of natural rubber it is the best tiling there 
is for tires. 'Fhe best natural rublier gives 
ten perc ent more mileage, but since the qual- 
ity of the workmanshi]) counts more than the 
riuueiiai the difference in the rubl)cr is rela- 
tively of leN> importance. It still is true, 
however, that tire^ for heavy trucking should 
be made of natural ruljber — as should sur- 
geon’s gloves and similar delicate articles. 

When butadiene is combined with a sub- 
stanc'c called acrylonitrile (n-kril'b-ni'trll) , 
instead of with styrene, we get a rubber called 
Buna \, or Perbunan. It has high resistance 
to the action of oils. 

Making Rubber from Petroleum 

Butadiene can be made from countless dif- 
ferent raw materials —from petroleum, from 
coal and limestone, or from alcohol. The 
whole problem in making artificial rubber 
profitably is to find cheap sulistances and 
methods for making butadiene, for the labor 
costs only one percent of what it costs in 
making natural rubber. In this country we 
use mostly petroleum for making butadiene 

But there are also other sorts of artificial 
rubber. Kver since 19,^2 various kinds of 
rubber goods, such as gasoline hose, conveyor 
belts, automobile parts, gloves, and stoppers, 
have been made from neoprene (ne'A-pren), a 
rubber made from acetylene. In this process 
butadiene is replaced by chloroprene (klo'ro- 
pren), a similar substance. Though more 
e.xpensive, neoprene has certain advantages 
over real rubber — it willistands heat and sun- 


light, can resist oil and various chemicals, 
and will wear longer. The basic substances 
from which it is made are coal, lime, and salt. 

When petroleum is used as a source, buta- 
diene may be made directly from the oil or 
from butane (bu'tan) gas, a cheap by-product 
that we get when petroleum is made to yield 
gasoline. A rubber known as Ameripol, or 
“liberty rubber,” has been made from butane 
and combined with natural rubber to make 
tires that are tougher than those made from 
natural rubber. 

The Rubber for Inner Tubes 

Another synthetic is called butyl (bu'tll) 
rubber. It is made by a simjdcr process than 
any of the others, and while it has less bounce 
than the rest, it resists oil, air, and most 
chemicals. Its source is isobutylene (i'so-l)u'- 
t!-len), a gas giv'en off in the refining of 
petroleum. This is polymerized at once to 
make rubber. Both process and raw ma- 
terials are cheap. 

Butyl is the best of all rubber for the inner 
tubes of tires. It does not tear easily and it 
keeps flexible at very low temperatures. 
Inner tubes made of it will hold the air ten 
times as long as tubes of natural rubber. 
They have to be inflated only tlirec or four 
times a vear, and they run nicely for miles 
aftei they have been punctured. Butyl is 
als(' excellent for electric insulations, for 
making hose and draj^eries, and for vv^ater- 
proof clothing and tents. 

A Rubber for Every Purpose 

The future of synthetic rubber depends on 
its co>t. Many experts believ'e that it can 
be made as cheaply as natural rubber. At 
anv rale it has come to stay, for though no 
single svnithctic rul>l;er is so good as natural 
rubber in every way, taken together the 
synthetic varieties can do more things than 
natural rubber can. So each synthetic will 
have its own ]xirticular work to do —as will 
natural rubber also. The making of artificial 
rubber will probably become a great in- 
dustry. For the natural rubber industry, 
which is centered in Akron, Ohio, has long 
been one of the richest in the world, with 
the United Stales producing about half of 
1 he world ’s supply. How surprised Columbus 
would be! 
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Reading Unit 
No. 3 


THE SECRET OF THE WASP 

Note: For basic injormation For statistical and cur rc7tt j acts 

not found on this page, consult consult the Richards Year Book 
the general Index, Vol. i j. Index. 

Interesting Facts Explained 

Which animals can make paper? paper? 9-274 

9—273 The main source of paper, 9-276 

What materials were used for Hand-made paf>cr, 9 276 
writing before the discovery of Machine-made paper, 9-277 
paper? 9*274 Raj< paper. 9 277 

Who were the first men to make Sizing and coloring paper, 9—280 

Things to Think About 

How has paper helped civiliza- Why does some paper crumble 
tion? and turn yellow? 

How does the supply of cheap Could a democracy succeed with- 
paper affect the spread of out a plentiful supply of chea]> 

news ? paper ? 

How much wood docs paper take What made the modern news- 

from our forests each year? papers possible? 

Picture Hunt 

What did the ancients use for How is pulp changed into paper? 
writing material? 9—274 9-278-79 

Related IM aterial 

VV^hat was the earliest kind of wood pulp? 9—294 

paper made? 10-43 Which was the first American 

What was the first book printer! newspaper? 10-74 

in America? 7-79 What was our forest acreage 

How is artificial wood made from originally? 9-257 

Practical A pplications 

How has paper replaced certain Why are different kinds of paper 
other materials? 9—275 made? 9-274-77 

Leisure^titne Activities 

PROJECT NO, i: Make some PROJECT NO. 2: Make paper 
pulp, 9—276-77. from pulp, 9-277-78. 

Summary Statement 

Paper is one of our most im- ideas. Our civilization could not 

portant vehicles for transporting exist without it. 
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The first paper ever made looked like 
this— and here is a picture of its maker. 
You will nonce that it is not a Chinese, 
as it is always said to have been. Instead, 
it is a touchy little wasp. So many years 
ago that no one can count them, she had a 
thriving industry for the manufacture of 
her stout gray building paper. Nowadays 
she has lost the monopoly, but she still is 
as busy as ever. 


1 


Photo by Cornelia Clarke 


The SECRET o/ the WASP 

She Has a Good Many, and Not All of Them Are Pleasant, But the 
One That We Have Used Most Is Her Way of Making Paper 


0 FEW million years before man ever 
found out how to make a piece of 
paper, there was a little animal that 
knew all about it. This was the wasp. She 
knew just how to bite off bits of wood from 
a dead tree and chew them up to a ])ulp in 
her mouth; and then how to jilasler them 
together into her fancy paper nests whose 
beauty we may all admire to-day — at a little 
distance. How the wasp ever found it all 
out is just a mysteiy' — one of the million 
mysteries as to how all of the animals found 
out all the cunning things they know how 
to do. Somehow nature whispered tlic 
secret in her ear, so to speak, very long ago. 
And the wasp never forgot it. 

It was only about two thousand years ago 
that man found out how to make paper. 
Before that he had used many otlier things 
for writing. He had carved his words on 
stones and cut them into clay bricks — doing 


very slow work and making ver\^ heavy 
^‘books’’; and yet there were such things as 
libraries of those books. Then in Egv’pt he 
learned how to make something to write 
on out of the plant called papyrus — from 
which comes our word for “paper.” He 
cut thin strips from the stem of the papyrus 
reed and laid them on a board; then he put 
other strij)s over them crosswise, soaked them 
all in water, pressed them together, and 
dried them in the sun. When the sheet had 
been well polished it made a good surface to 
write on. It could not be folded well, but 
it would roll up, and there were large libraries 
of books in rolls. Legal documents were 
written in rolls, and lists of names, as of 
soKliers; and to tliis verv dav we still call 
the “roll.” 

That was the main thing tliat the Greeks 
and Romans had to write on. They never 
saw a piece of i)aj>er. To be sure, they also 
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used the skins of beasts, properly j^repared 
and tanned, for writing. This too was 
an old custom; and there is a story that 

jV I] ^ Civilization owes a 
\ \ 1 i I good deal to these little 

N jW ^ ^ calves. They gave their 

. J ' ^ ®ott, firm skins to make 

' 'X vjl ' * vellum, a very fine 

leather that for cen- 

f /' y " " ' turies was used instead 

\ of paper. The beautiful 

\ Venetian manuscript .c 

\ in the ce.nter ^4 

^ \ below was^'l, Ug 

\ ;v t\ made on vellum ■9 

r in 1474- 


it was revived, *||^ 

becau.se of a ,^ 4 } 1 

lack of papy- | ^t.. 

rus, by the 
king of Perga- Ua- 

mum, in Asia . 

gamum we get jHgWBjL 

<<. V Above are two rolls of \ 

parchment. ancient papyrus, the q 

From the skin Egyptian substitute ^ 

f. 1 for paper. It was til 

of the slieep we made from the papy- ^ ■ 1 

make mrrh- ^us plant, a water 

^ plant with nithy stems that were full of 

m e n t , and firm fibers. It must have taken a great 
frnm tint many of those slender stems to make a 
I iiiat 01 Qf paper of any size; and slicing 

the calf WC them up and pressing them together 
‘“*0 * solid, even sheet must have been 
make \eilum. delicate and tedious work. The little 
Little by little pl*nt that did such good service in the 
, ' ^ cause of civilization is shown at 

parchment the left of the rolls. ^ 

and vellum ' • 

displaced papyrus, and during the earlier 
Middle Ages they were the main things used. 
Very beautiful books were made of lliem 
books that our big libraries and some few 
private collectors arc now very proud' to buy 
for a fortune. And parchment has never 
wholly gone out of use, in important docu- I 

ments. When you graduate from college j 

you may get a diploma on parchment — which 
is why a diploma is called a “sheepskin. i 
Yet all this while there was paper in the ] 

world, though the Greeks and Romans and I 

the people in the early Middle Ages did not i 


know it. 'rhe ])apcr was in China, where 
the secret of the wasp had been found out 
some two thoibsand years ago. liut for about 
a thousand years tlie Chinese managed to 
keep the precious j^roccss secret. Then the 
Arabs learned it, a little before the year 
800, i^erhaps from some Cliincse ca[)tivcs 
they look in battle; and tlie Arabs brought 
it across the north of Africa 
and into Spain, ft reached 
d|H| Spain In the twelfth century, 
, and then s[)read over Kurope, 

_Jln and by the year t.|oo pa})(‘r 
tMl/ was in common use, 

thougli ])arch]ncnl had 

, Thus b\' the time when 

^ I 4 -f as 

4.- 4** .1 printing came, with tile de- 

mand for large rpiantilies 

’ ‘'f I'"-' Pf|>fT 


lju . 11 /, 

j*optcrc.ii 

tiiKihietii* 


a. ^io 


aa jngcli l.jiu 


ready at hand. 
Since 

have learned a great 
fleal aliout making 

r, '.Tf a'',:’.:;:"'." Y.:: I'=4>er -making it out 

i.d u.s Drpi ..f A«ri. of mort; juid morc 

The sheep above has things, making it into 
done his bit, too, in help- ® 1 ^ 1 • 1 

ing to spread learning, more and more kinds, 

His skin made the parch- nrikinfr it bet f rr when 
ment, or “sheepskin,’* niaklllg R DCllcr W llCll 

that lasts so long. To the we need it and cheaper 

right is a fifteenth cen- * 

tury Italian manuscript 'vhcn we want it SO, 

on parchment. and above all making 

it faster and in quantities of wdiich the first 
printers w'ould have never dreamed. For a 
long time it was all made by hand, but for 
more than a century now it has been made 


274 




HOW WE MAKE PAPER 



I'liuto by Warren I*nxM“r Co. 


Not much like paper, this great pile of wood! And that you and I will read the morning's news from 

yet it is all going to be turned out as thin white sheets while we drink our coffee at breakfast. 


mostly by madiiucs which turn out thou- 
sands of times as much as wc used to have. 

We have writing ])ai)cr so line that not 
an atom of ink will sink into it, and blotting 
)jaj)er so thirsty that it will drink up every 
dro]) of ink it touches. We have wraj^ping 
paper .so heavy and strong that we can hardly 
tear it or ])unch a liole in it, and tissue pai)er 
so llimsy that we can roll u]) a big sheet in a 
]>cllet or blow the slieet across the riumi in a 
breath. We have carbon paper for our 
lyj)ewrilers, tar ])a])er for the roofs and 
walls of our houses, wax ])ai)er to \Ma]> up 
our caiulie.s, oil ])a])er tlial can 1 k‘ left out 
in the rain all night, and j)a]>er Ixjxes that 
are strong enough to shiji around tlu- \Noild. 
Wc have line ])ai>er to write our letters ami 
still finer jiaper to yirinl our bank notes on; 
and wc have chea]) pa])er in our tablets 
use no ink I — which liave taken the place 
of the big slates that children used to carry 
to school years ago. We have ]Ui)er for 
important books and documents that is 
meant to last for many a century, and we 
have paper that will turn yellow and rrurnhle 
in a month, because it is meant to be used 
once and ihrow'n away. And we have still 
hundreds of other sorts of paper. 

Above all, at least for quantity, w'c have 
the vast rolls of i^aper on which wc print 
the daily news. The thing that brings us 


the news twice a day is so familiar that we 
just call it a “])aj>er.'' But what a thing it 
isl For a single edition of one of our big 
Sunday p«ipers will use enough sheets of 
paj)er to make a bell all the way around 
the world. I'hat is what has come of the 
secret of the wasp. 

So it is hard to think of anything much 
more important for us than cur paper. To 
say nothing of its other uses, nearly every- 
thing that gets into our brains comes to us 
on paper; for even if someone else tells us 
about it. it came to him on pay^r, or to the 
man who told him. Our brains live on y>a|>er 
as our stomachs live on bread and meat. 
Pajicr is a cornerstone v)f civilization. 

What Paper Is Made Of 

If it is so important, we ought to knowr 
w'hat it comes frtnn ami lu)w it is made. 
Many yieojile have a rather hazy notion 
about this. 

Payier can be made of almost any fibrous 
stuff. 'I'lie Arabs used to make it out of 
linen and llax and rags, or out of various 
vegetable fibers. Wc still use all of these 
things and many others — hemp and jute, 
cornstalk, straw', old rope, bamboo, a kind 
ot grass from Sy^ain called “esyiarlo,” and 
still further things. But the main thing we 
now use for yiay^er is tlic thing the wasp 
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always used. It is wood. For our paper wc but the very best by hand. Before we tell 
cut down thousands of square miles of trees how the machines turn it out we ought to 


in the forests every year — spruce, hemlock, 
pine, aspen, poplar, and still other kinds. 

It is true that wood does not make the 
very best cf paper, 'rhe finest writing paper, 
and any 



to last 
a long 
time, is 
made of something 
else — mainly of linen 
and rags. The 
trouble with wood 
paper is that it turns 
yellow and crumbles 
with age, esjiecially 
in a strong light. We 
all know how yellow 
an old newspaper 




tijkr 


say a word about how it is still made by hand. 

How Paper Is Made by Hand 

Anything that is going to be made into 
paper must first be chewed into a pulp. 
The wa.sp knows that. For it must be poured 
out into sheets, and it must be pulp before 
it can be poured. N(»w the pulp for hand- 
made paper comes from linen and cotton 
rags — from our old clothes as collected by 

the rag man and 
from scraps from 
the factories. 
When these have 
been all ripped up 
and cleaned and 
bleached to take 
out every chemical, 
tliey arc cut up 
into little bits, 
thrown into a vat 
full of water, and 
_ ^ beaten into 

pulp. 

T hen 




gets, and we have 
seen some of our old Photo i>y Britwh Mubo\iiu 

books turn the same How should you like to have your news- 
, , paper come in the shape of heavy clay 

color, even when bricks, like this cuneiform inscription 
they were clo.scd to ancient Babylon? Wo wonder peo- 
, pie had no journals in those daysl It is 

the light. 1 Ct we partly the newspaper's handy form that 

could never have *.® "“** **• 

And It 13 due largely to the fact that everyone 
enough rag pajier to reads it that we have our modern democratic of loose 

do all nnr work and governments. The logs that have been turned into paper by a 

CIO ail our worK, ami single company in the past twenty-five years would make a belt llodting in 

wood paper is just four feet wide and four feet high all the way around Mother water. 

oo o Earth at the Equator, with enough left over to tie in a neat , 

about as good for a bow knot. And the sheets in a single edition of one of our The pulp is 
newspaper or even great Sunday papers would reach around the world. strained to get 

for a book that is not e.xpected to be im- out any tiny lumps that may be left in it, and 


a mass 


mortal — as very few are. Even so, ht least 
one of our great newspapers prints a few' 
copies every day on good lag paper and 
stores them away as a record for the his- 
torians in the years to come. 

The Best Paper Is Made by Hand 

Just as the vast amount of our paper is 
made of wood but the very best from rags, 
so the vast quantity is made by machine 


then it is ready for the paper maker. He has 
a mould of very finely woven wire, just the 
size of the sheet he want; to make. He dips 
this into the pulp and draws up enough for 
a single sheet. A wooden frame around the 
mould keeps the pul[) from running over the 
sWes, but the fine wire lets the water drip 
through and leaves a sheet of wet paper on 
the mould. All the while the man is shaking 
the mould gently to and fro to make the 
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fibers settle into a firm, even sheet. Then 
each sheet is placed between two layers of 
felt, and a pile of them is jiut into a press 
to squeeze out nearly all the water that 
remains. In the wire mould there has been 
a design called a watermark, and the jiaper 
already bears the imi)ression of it. Finally 
the jiaper is ready for “sizing” — that is, for 
dipjiing into a tub of gelatine or some other 
gluey stuff which fills the jiores and allows 


commonly, it is made in either of two ways. 
The logs that come to the mill, after all 
bark and knots arc removed, may be simply 
grounfl to fibers and run off into the vats 
with water. This makes “mechanical” pulp, 
which is the cheapest kind. Or the logs may 
be reduced to chips and put to soak in a hot 
bath of chemicals — mainly bisulphite (bi- 
sul'fit) of lime — in a big cylinder called a 
“digester.” This makes “chemical” pulp, a 


a good hard finish that will take ink. With- 
out the sizing our paj)er would soft and 
spongy, like a blotter, or like the kind of 
paper on which we can use nothing but a 
jiencil. 

That, in brief, is about how all jiajicr used 
to be made, and how the very best is made 


This is the deft machine that 
in one continuous process 
turns soft wet wood pulp into 
smooth firm paper. The 
pulp, all ground and bleached 
and otherwise prepared, is 
fed into it at one end, and 
comes out at the other end, 
250 feet away, in paper rcUs 
at the rate of a thoucend 


good deal better 
kind. The reason it 
is belter is that all 
wood contains, along 
with the cellulose 


now. but most of our jiaper is now _ 
made on big machines, of 

. .. ■ .. 


feet a minute. 


a great 

of other mxiterial that 
will .slowly decay; and the 
chernic::! process removes this other 
m material, making a more lasting pa[)er, 
while the mechanical process docs not. 

It may be s;dd right here that neither rag 
])ul;> nor wood j^ulp is always equallv good 
stuff. There arc good, bad, and indifferent 


a remarkable build, which turn it out far rags, and they make good, ])oor, and in- 
faster and far cheaper than we could ever different jxiper; and ihc same is true of wood, 
make it bv hand. Since we have seen how fhe best rags are of fine linen, and the best 


it is made by hand, we shall have very little 
trouble in understanding how the machines 
work. 

Machines That Make Our Paper 

The main paj)cr machine came to us from 
France, about lygH, and bears the name of 
Fourdrinier (fofir'dre'nyfi'). Of course it 
has been vastly improved and enlarged since 
the time when he first introduced it into 
England. A big machine may now be as 


wood is .sjiruce, with its high j)erccnlage of 
cellulose. Hemlock makes a coarse grade 
of pajuT, while straw, hemp, and jute make 
the heavy kinds t)f ]iaper that are used for 
packing. It should be said, too, that vcr\' 
little pai)er is made of only one kind of pulp 
—'except the finest rag paper. Newsprint is 
usually mechanical puli>, while ]>aper for all 
but the chea])est books is chemical pulji or 
a mixture -with a little rag pulp in only a 
few of the very finest. 


much as 250 feet long and may turn out 
over a hundred tons of paper in a single day. 

Again have great vats of pulp. If it 
is rag pulp, it is beaten up in the water with 
whirling machinery. If it is wood pulp, as 


How Pulp Is Turned into Paper 

In these ways we make our pulp. It 
takes a good while. But we turn the pulp 
into paper far faster. What was a mass of 


■277 




WE MAKE 


SS" .t?.-, tt. 


<nd down, sawed inf,^ its 


>»- ^ jjji 

i, ( Ui 




conveyor car 


m 


The Chips then 

•”“W."is£ 


^^ext, the “di- i - 
«ested» mix- i. 

*“re passed to 
• beater (£) 

•nd there was 
churned into a 

iiquid 


mmm^ 


k 




w'ere add 




the Jordan ■ 

aSs^ ' 


'8 








HOW WE MAKE PAPER 


On these two 
pages we have 
shown how sul- 
phite paper is 
made. That is 
the kind used in 
these books. 
Other kinds 
are made in 
other ways. 





All the steps in making paper which we 
^ have shown on this page take place in 
one continuous machine. We have 
' dissected it that you may see what 
happens. 


There are certain cleaning and 
bleaching processes that take 
place at various stages in the op- 
eration of paner maldng, but those 
we have not illustrated 


m. 




The stack of rolls fj) 
that it went to next 
were heated inside with 
steam. These “drying 
rolls" took out the rest 
of the water. 


mi 


Now the paper is ready 
for the ironing ma- 
chine, which is called 
a calender stack (K). 
There it is ironed 
smooth. The more rolls 
there are in the stack, 
the smoother the paper 
becomes. At last the 
finished product is 
rolled up, ready to be 
made into the book you 
are holding in your 
hands. 


% M 


When the paper was 
fed through a set of 
steel rollers il), it was 
squeezed still drier and 
made firmer still. 


# 


Here the pulp was spread 
over a fine screen, while 
pumps sucked out the water. 


M. 




\t 




The thin 
sheet of pulp 
next passed 
through a pair 
of felt rollers 
^H) that took 
up more wa- 
ter. like a 
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Courtcay Natiuuai t'llm Hoard 

The milky mixture in this flow box of a Canadian news- water. Forests of spruce, balsam, and hemlock make 
print factory contains sulphite wood pulp and wool in Canada one of our greatest producers of newsprint. 


milky pulp in the vat may be turned into 
rolls of finished paper by our great machines 
in just about a third of one minute! 

Out of the vat, through a series of ])roc- 
esses, the i)ulp runs as a filmy sheet or 
*‘web’' upon a fast- moving belt of fine 
copper-wire mesh, which of courst' takes the 
place of the old mould used for handmade 
paper. The belt carries it along, letting the 
water drip out of it and also drawing the 
water out by suction; and it shakes the 
pulp a bit from side to side, just as the hand 
paper maker used to shake it, to settle the 
fibers firmly. Of course the drippings return 
to the vat. Toward the end of the trip on 
the ware belt the sheet passes under what is 
known as the ‘Mandy roll” and receives a 
watermark. Then it runs off the wire and 
through a number of press rolls which take 
out still more of the water and press the 
paper more firmly together; and now, looking 
very much like paper, it goes ovet various 
heated drying rolls and various calendering 
rolls, to give it whatever smooth or glazed 
finish is wanted, and is finally wound up on 
big reels, ready for the printing office. Of 
course the machines will cut it to any size 
of sheet desired. 

The coloring matter, which may come from 
many kinds of substances, is simply added 


to the pulp. It may gets its “sizing” in the 
vat, or later the machine may dip it into a 
tub of “sizing,” d(*pending on what kind of 
material is used for the jnirpose. A good 
many things arc also commonly put in as 
fillers, to give the paj)er a good body 
China clay, talc, rosin, ^nd even finely- 
ground glass. .'\ll these things vary with 
ihc kind of paper we are making. 

ddie ])apcr industry is an enormous one. 
Every year we cut down thousands of s({uare 
miles of limber for our ])aper enough to 
make a strij) of paj)er some 150 feel wide 
and reaching from here to the sun. In all 
this the United States is the leader. She 
makes and uses some two thirds of all the 
f)aper in the world mostly because of the 
great number of uses to which she now puts 
pa])er in industry and in common articles of 
everyday life. At the rate at which things 
are going there is grave danger that the world 
may one day face a |)aj)er famine, such as we 
hacl in World War II for lack of men to fell 
the trees, liut if we y)lant enough trees in 
place of those we cut down we shall probably 
always have enough paper. Of course we 
could save a great deal of paper by not 
printing so much worthless stuff. But it is 
not always easy to tell what is going to be 
worthless — especially if you write it yourself. 
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Reading Unit 
No. 4 


GOUEO YOU MAKE A ROPE? 

Note: For basic information For statistical and current facts , 

not found on this paf^c, consult consult the Richards Year Book 
the general Index, Vol. 15. Index. 

Interesting Facts Explained 
Why ropes do nol unravel , 9- 9-288 

2 8,^ -84 How much rope-making material 

Materials out of which ropes do we import? 9—288 

have been made, 9—283-84 Sources of hemp and Sisal, 9- 

'fhe best material for rope, 9-285 285-86 

Making rope, 9-287 The difference between rope and 

The first American rot)e maker, cord, 9—288 

Things to Think About 

TIow do plants give us the rope How would the lack of rope af- 
we need? feet ci\ ilization? 

How is a rope made pliable? Can you think of a good substi- 

Where are real hemp ropes still tute for rope? 

in use? 

Picture Hunt 

What do rope-making machines How are plants changed into 
do? 9 286 rope? 9—282-83 

Related M ateritil 

How are certain ferns used for build bridges? 10—209 

making rope? 2 -92 How are steel ropes used to sup- 

How is esparto grass turned into p^jrt bridges? 6-240 

rope? 9-2Q1 How are ropes used in elevators? 

How are ropes u.sed on sailing 

\essels? 10-171 Why are ship hawsers protected 

How do primitive jieople use from rats? 4—384 

hand- woven fiber ropes to 

Practical A pplicettions 

How’^ large are the hawsers which How does the farmer use Sisal 
are used to raise sunken ships? cord? 9—285 

9-288 

Eeisure-time Activities 

PROJF 2 CT NO. t: Weave a play which shows the difference 
rope from some fiber, 9-283-84. between string, cord, rope, haw- 
PROJECT NO. 2: Make a dis- ser, and cable, 9-288. 

Summary Statement 

Man twists animal and plant to tow-, tie up, and support things, 
fibers into ropes which help him 
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THE STORY OF ROPE 

We might as well be living in the Mid- 
dle Ages when it comes to the gathering 
of Manila hemp to make rope. The plant 
from which it comes is a cousin to the 
banana, and will grow only in the 
Philippines, where the native worker 
^ V loves to take life easily. When he 
needs a little cash he goes out and cuts 
^ ^ down the stalks of the plant and 

slits them into strips, as shown 
below. The long fibers in these 
strips must then be scraped clean 
by drawing them under a heavy 
knife, as the boy is doing. This is 
hard work, but the cleaner the 
fiber the better the rope is. 


W 
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When the fiber is thor- 
oughly cleaned, it is hung I 
up to d^ in the sun and 
air — as is shown at A and 
B— and then is tied up in 
long hanks. Now it is ready 
to be carried by any handy primitive 
conveyance to the boat that takes it 
to Manila. It may go by canoe or ox 
cart; at C it is being carried down 
from the hills on sturdy native backs. 
When it reaches Manila it is sorted 
as to grades (D). Whatever was well 
cleaned is pure white, but the rest is 
reddish or brown. 
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There is a fortune waiting for 
anyone who can invent a machine 
that will clean the pulp from the 
fiber of Mamla hemp. So far noth- 
ing has been found to take the place 
of human hands. For that reason 
the process is long and tedious, and 
much of the hemp second-rate in 
quality. 
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THE STORY OF ROPE 


Only think of all the bundles, from 
sheaves of wheat to Christmas pres- 
ents, that this rope and cord and twine 
are going to tie up. If you do not know 
how they are all made, you will want 
to read this article , . 

and find out. 



Photo by W hillock Cordiigo (^o. 


COULD YOU MAKE A ROPE? 

Of Course You Could Twist Threads, but How Would You Keep 
Them from Untwisting? This Will Tell You All about It 


F ’S'OU waul to hang a weight, or to 
hold anything at all that is lulling, 
you get a [uece of string. If the 
string is not ^irong enough, you ran get 
two or three pieces, or as many more as you 
need. But you know well enough that it is 
clumsy to hang a thing with several ])ieces 
of string. So what you do, without even 
thinking about it, is to twist the strings 
together into one big string. Idieii they 
hold together and make your business a 
great deal easier. 

But if you just twist your strings around 
one another in the easiest way, they will 
all untwine as soon as you hang your weight 
to Uiem, and you will have several strings 
again instead of a single one. So you have 
to twist one of your strings one way and 
another in the opjH)site way, and so on 
for all the strings you are using. Then 
they wall not untwine, for tliey will be 
pulling in opposite directions, and the 
» different pulls will equalize or neutralize each 
other. 

As soon as you have done this, }’ou have 
made a sort of rope. For that is all a rope 
is— -a set of strings, however many, all 


twisted around otic another in such a way 
that they wall not untwine but will remain 
one cord. 

Who was the first man to do this w'e shall 
never know. lie is lost in the mi<ts of 
ancient time; for good ro])Cs were made long 
bef<»re the dawn of history. Maybe a gra])e- 
viiu- gave the first man his idea, and there 
arc still some savage tribes that build pretty 
strong bridges oul of vines. But many 
other things were used as lime went on — 
strips of hide, slivers of bark, reeds and 
rushes and roots, hair from animals that was 
spun and twisted into conls, and many 
another substance. To this dav we can use 
things like these to tic up our bundles, or 
even to make fishing lines, when we are out 
in the wilds and run short of string. 

So tile savage tribes of long ago had 
learned how to make cords and rope, and 
very beautiful and strong ones. The Ameri- 
can Indians made rope out of a dozen things, 
from cotton and tough roots to the skins 
and hair of the beasts in the forests. The 
natives of other places used whatever was 
best and most abundant in their own lands — 
the fibrous bark of certain trees, tlie tough 





THE STORY OF ROPE 



Pholu hi NttUuiiul Mus^iiiii 

We owe the invention of rope to men so far back in Indians in New Mexico are |)iisy making a rope as 
history that we don’t know when they lived. Here, gay as their blankets. 


stalks of certain weeds, the wiry strips of 
the strong leaves of certain j)lanls like the 
palm, the tendons and sinews of certain 
animals. Thousantis of years ago the 
Eg>ptians were making ropes out of papyrus, 
the plant from which we get the name for 
paper, and their ropes were strong enough 
to haul the great stones that went into the 
pyramids. The Greeks and Romans had 
great ropes for rigging their ships and for 
anchoring them; and when Xerxes brought 
his army from Persia over into Greece in 
480 B.C., he built a great double, bridge of 
boats across the Hellespont for them, nearly 
a mile long, and fastened it up with enor- 
mous cables. We are told that there were a 
dozen of the cables, each twenty-eight inches 
around, and that half of them were made of 
flax and half of papyrus. 

Thus were ropes made, great and .small, 
in the days of old. Always the process was 
really the same. Some sort of strong stuff 


was found and spun into strings, 'rhen the 
strings were twisted into a rope, as many 
as were needed to make the roi)e big enough 
and strong enough for its ])urj)osc. And the 
strings were twisted in opposite <lirections - 
one with a left-hand turn and another with 
a right-hand turn — to keep the rope from 
untwining. That was all. That is all there 
is to any rope, except detail. And all our 
progress since those early days, however 
important, has been in detail. We have 
found better and better things for making 
roj)c, better and better ways of treating the 
things we use, and of kite we have made 
great machines to do nearly all the work 
better and far faster than it used to be done 
by hand. About all that we are now going 
to talk a little. Rut the essential process 
is still the same. It is just twisting strings 
in the right way; and anybody can there- 
lore make a pretty good rope for himself, 
if he cares to take the trouble. 
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First, what arc the best things we have give us the tough fibers which we make into 
now found for making rope? There arc still ro[)c. The plant keeps yielding the leaves 
a good many, and we shall mention only the for fifteen or twenty years, 
main ones. Sisal and Manila hemp are rather cliffercnt, 

One of these is Manila hemj), or abaca (rd/- and each has its own best uses. The fiber 
a-ka). Jt is not hemp, and is called that only from Manila is longer, running from six to 
because so much of our rope used to lx; made ten feet, while Sisal (se-saTj ranges from two 
of hemp before this jiroduc t to four feet. Of course length 

is an advantage. Sisal is also 
only about three-quarters as 
strong as Manila, and it 
is rougher and less pli- 
able. Wlien you get a 
“siilinter'' in your hand 
from a rope you are 
probably handling Sisal. 
And Sisal will not usu- 
ally last so long 
Manila. Vet 
it is a good ma- 
terial, especiallv' 
for cords and 
roi>es that will 
be used only for 
li one time or only 
^ for a few times. 
So it is userl 
widely in mak- 
ing cords that 

the outer bark of ^ AKncuii.ire will be employed 

these leaf stems, There are a good many kinds of fibers that make stout rope or to tie up bundles 

-irr. thread. One of these is jute, which cannot be made to thrive i :ii ^^^ob- 

\\ Inch art ])C( lid outside India. It is used for rope and for weaving burlap. The P 

olT la> er by layer upper picture shows natives harvesting it in India. ably be thrown 

and scraped free Hemp too makes excellent rope and coarse cloth. It is a good awav when the 
r ,1 1 deal like flax, and will grow in many countries, though the best 

from the ])ull) comes from Italy. In the lower lecture you may see a crop of ounillc IS unlieu. 

attarhinir to hemp spread out on the ground in order that the porous part of That is wllV we 

, iiT, 1 the stem may rot away and leave the tough fiber. . . 

them. When the use it for tying 


First, what arc the best things we have 
now found for making rope? There arc still 
a good many, and w'e shall mention only the 
main ones. 

One of these is Manila hemj), or abaca (Td/- 
a-ka). Jt is not hemp, and is called that only 
because so much of our rope used to lx; made 
of hemp before this [)roduct 
came to us. We just thought 
of it as a new kind of hemp, 
and named it for Manila 
because that is wliere it 
comes from. Manila 
hemp is the fiber from 
the wild banana ])lant 
that grows only in the 
Idiilippine Islands. This *7| 
plant grows into 
a little i)almlike 
t r (; e , s o m c* 
t w e n 1 y f e e t 
high, j.nd its ^ 
trunk is made 
up of llie leaf 
stems that ha\T 
kepl<)\erla]’>inng 
one another as " 
it grew uj). d'be § 
strong liber is in 
the outer bark of by c. h. uept of AKricuimre 





fiber is cleaned and dried, it is j)acked into 
bales and is ready to go oil to the roj^e 
factory. 

The second most important thing for 
making roi)e is what we call “Sisiil fiber,” 
or simply ^hSisal.” It comes from the leaves 
of a plant like a cactus. Formerly wc got 
nearly all of it from Mexico, and especially 
from Yucatan, but now wc can buy it from 
several other places, notably from Java and 
from East Africa. In these places there 
are great Sisal plantations where tlie plants 
are grown for about five years till their long, 
strong leaves are ready to cut. It is these 
leaves, with all the pulp scraped off, that 


I leave me luugii uueA. . ^ . 

use It for tying 
uj> many things like bundles of laths, and 
above all for binder twine. The invention 
of the reajKT and binder made a great de- 
mand for twine, and a large part of the two 
hundred and fifty million pounds of Sisal 
annually brought into this country finds its 
way as binder twine into the wheat fields. 

These are the two main tilings for making 
rope in our day, but there are still others. 
In older days wc used to employ a great 
deal of true hemp, and we still use a certain 
amount of it. This hemp is a tallish plant 
that grows in Kentucky, and in Italy and 
Russia, and gives us a strong and workable 
fiber in its bark. It makes a fine rope, and 
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A— Manila hemp entering the 
combing machine, or “breaker/* 
from which it comes out in an even 
“sliver** (B), 





At E and F 
are shown 
machines in 
which giant cables 
are wound. Each cable 
is made of three “hawsers** 
twisted together, and thf haws- 
er has been made of three “ropes** 
twisted together. Before the fiber was ever combed 
;j it was sprayed with oil, which made it pliable and waterproof. 


section 
of each, 
and a fin- 
i s h e d 
coil. 


Photo* by Whitlock Cordaice Co. 


in the old days the Kentucky fields were 
famous for turning out the stuff that went 
into the rigging of many a gallant ship. 
But it has now been mainly replaced by the 
“hemp” from Manila and by Sisal, just as 


the sailing ship with its sheets and lines has 
been replaced by steam; and hemp rope is 
largely a thing of the past. Yet it is still 
used for the tarred ropes of many of the 
sailing vessels that remain to us. 
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I'liotfi li\ Miirt'Hii of IMuiil liiduHtr) 1’. I 

With the help of some crude machines these convicts in the Philippines are twisting Manila hemp into cord. 


Wc also use a little Xew Zealand hemp 
or l1ax, which is not a true hemp either, but 
comes from the leaves of a ])laiit that b<‘Iongs 
to the lily family. And there are still other 
‘‘hem] )s”— from Java and from Africa es- 
j)ecially. Finally, besides a few other minor 
things, we use a certain amount of jute from 
India and of cotton from t)ur own southern 
states. And of course we now make a good 
fical of wire rope for use on shij^s and in large 
hawsers and cables where the greatest 
strength and most lasting qualities are 
needed. 

What Our Rope Is Made Of 

The fact is that we can make ro]^c out 
almost any strong, stringy material, and 
that at one time or another we have made 
it out of a vast number of things. But for 
the most part we have now settled down 
to Manila and Sisal as the two best and 
most jdentiful materials. 

And how do we make the rope out of 
these? Well, we can show you this in tlie 
pictures a great deal better than we can tell 


you about it. JiiNt remember that, as wc 
said in the beginning, we have to get Uie 
liber ready for sj)inning; then wc have to 
si)in it into long string.s; and then we have 
to twist the strings around one another in 
such a way that they will not untwine when 
we let them go. That is tlie simide way to tell 
about rope making; and now if \ uii will look at 
the |)ictures you will see all the complicated 
things that must ])e done, either \)y hand or 
by machiner\ , to turn the liber into line rope. 

Rope in Industry 

It is easy enough to describe to you how 
it all used to be done by hand, until less 
than a hundred years ago. A ver>' skillful 
man would walk backward, with a bundle 
of liber attached to his waist, and spin it 
out into a cord as he went; and in trip after 
trij) he would go up and down the “rope- 
w'alk” turning out his product. In the 
pictures you will see all the machines that 
have now replaced this man anil his fellow* 
workers; and you can follow the historv of 
the fiber from the time it is peeled off the 
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tree in the Philippines or in Mexico until 
the moment it comes out in twine or in great 
cables at the facto^>^ 

Of course all this is a very important in- 
dustry, even though most of us do not often 
think of it. Every' industry' that is as old 
as rope making is of great importance, be- 
cause it meets one of the primal needs of 
man. If we just try' to imagine for a moment 
how we should feel if we had nothing to tie 
things up with, from the smallest bundle 
to the biggest ship, we shall sec the im- 
portance of the cords and ropes that seem 
such natural things for us lo have around. 
With one kind of cord or ro}>e we tie up our 
bundles or tly our kites or make our swings; 
with another kind thousands of ])lying hands 
and machines are busy in the wheat iields. 
With other kinds we secure the masts on 
the biggest ships afloat or tow them to their 
docks and make them fast. With still other 
kinds, of iron or coj^per, we hold up sus- 
pension bridges across great ri\^ers or lay 
cables under the ocean. We have come a 
long way from the first man who plaited a 
few pieces of string. 

And that leads us to ask just what a rope 
is, after all. P'or we all know that a string 
or a thread is not a rojK?; so how big does a 
cord have to be before we can call it a roj)e? 


more threads together —in the opposite 
direction — we ha\'e a strand. A few twisted 
strands, again going in the opposite direc- 
tion, make a string, or twine. Thick string 
is called cord. Three or more cords twisted, 
or '‘laid,’’ together make a rope. So a 
roi)e may be of different sizes, according to 
the kind of fiber it is made of, and the number 
of threads and strands and strings twisted 
into it; but anything from a half inch lo an 
inch or more thick is commonly called a 
roj>e. Then if we twist three ropes together 
we ha\'e a hawser, and if we twist three 
haw'sers we make a cable. 

In America our fathers found that they 
needed a roj^e maker very early. So they 
sent over lo Kngl.ind for a certain John 
Harrison, who came to boston in to 

make rope for tliem. by the time of our 
Revolution there were over a hundred 
ropewalks in the country, and in the year 
when our constitution was adi'pted there 
were more ro[)cmakers than mechanics 
of any other (me kind. Of course the 
machinery has cut doun the relative num- 
ber of men who make ro])e, but the prod- 
uct has gone right on increasing. In 184^ 
we imported about 28,000 bales of Manila 
hemp, and in iSOo, tin* lirst year of Sisal, 
we l(^ok in about 1,400 bales of that. Now 


Well, when we twist several we import hundreds of thousands 

fibers together we make a uiierthan"! of bale, of each overwear or 

thread. Ifwe thentwdsttwoor the cable is often as much as huudreeb of millions ot pounds. 

two feet in circumference. 



Photo by Whitlock C^ordccc Co. 
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SOME INTERESTING PLANT 
PRODUCTS 


Reading Unit 
No. 5 


OTFTS FROM I HE TREES ANO 
THE GRASSES 

Note: For haste hijormation For statistical and current jacts, 

not jound on this pa^c, considt consult the Richards Yiar Book 
the general Index, Vol. 75. Index. 

I nt cresting Facts Explained 
Esparto or “Spanish” 9— Chewing 9-292 

290-91 Ollophane, 9—293 

Paper from ^rass, 9-290 Artificial wtiod, 9—294 

A useful poison sumac, 9—290-91 Composition. 9—294 
Lacquer, 9-290-91 

Filings to Fhinh Ab(}i4t 

W'hy is chicle hein^ replaced by How is wood changed into pure 
other materials in the making cellulose? 

of (liewing gum? Why is lacquer better than paint 

Why is lacejuering an art.*" for certain purposes? 

Picture Hunt 

How is chicle removed from a How does chicle go to market? 
chicle tree? 9—290 g— 290 

Related HI aterial 

How is rope made? g- 283-88 2-6, 159, 249, 253, 259-60 

How is pat)er manufactured? How do licpiids flow in a tree? 

9 276-80 2-237 

How are lactjuered chests and How do birds damage trees? 4- 
cabinets made? 12 -192 73 

Why are some baskets coated How does rainfall affect tree 

with gum? 12-131 growth? 2-197 

How long do some trees live? 

Practical A pplications 

How is lac(|uer used? g -290-91 other wrapping materials? 9- 

Why is celkjphane replacing 293 

Leisure^tifne Activities 

PROJECT XO. I : How to make a colored window with cello- 

a cardboard house, 14—10. phane, 12-73. 

PROJECT NO. 2 : How to make 

Summary Statement 

Trees and grasses furnish us chewing gum, and many other 
with rope, lacquers, cellophane, important products. 
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GIFTS from the TREES and the GRASSES 

Here Are a Few of the Extra Presents That the Plants Throw in 
for Us after They Have Fed Us and Furnished Our Houses 


0 HAT is cellophane made of? Where 
does amber come from? W'hat is the 
shiny lacquer which gleams on that 
little box made in Japan? These things all 
come from plants of one kind or an- 
other. They arc only three of the j 

odds and ends that the plants throw 
in after they have given us food and 
timber and medicines and fibers. 

If we had time, we could tell of 
thousands of such unexpected and 
important j:)roducts from plants, 
most of them discovered long ago 
by salvages or half-civilized peoples 
who lived very close to nature. As 
it is, we shall sjieak of a few that have 
become very important modern in- 

Take, for instance, esparto (es- 
par'to) grass. You have seen the 
pretty feathery-to])ped grasses often 
planted in gardens lecause of the 
brave show they make? Esi)arlo 
grass looks much like that. It is 
coarse and wiry, with gray-green 
leaves anwhere from six inches to 
three feet long. It likes the scacoast RjUD 
countries, and grows well along the 
north coast of Africa and in Spain. 

In fact, it grows so w'ell in Spain that |H||K|^ 
it is often spoken of as ''Spanish |MNn|| 
grass.’’ 

For hundreds of years the people ■■Km 
of the Mediterranean lands have 
used the leav^es of the esparto grass 
to make sandals, baskets, mats, and 
ropes, for it has a much stronger 
hber than most grasses. The 
Spanish Navy uses it for ships’ 
cables; it is so light that it will 
float on the water and yet so ■HbVb 
strong that there is no fear of a 
cable’s breaking. The young 
stalks, also, make fine foor] for 
cattle, though as esparto grass 

riioto by luloruatiuo*! 1 


grows older it gets loo tough to be eaten. 

But nowadays the most important use for 
this stout grass is the making of paper. 
About a hundred years ago French scientists 

disco V'C red what good j)aper it will 

make. The esparto leaves are 
ItKu strij)j)e(l from the stem just ])efore 
they mature, and are pi t into a 
huge vat, where they are boiled for 
three hour^ or so in a solution of 
soda. This boiling removes 
all the green coloring matter and 
flesh)' tissue, leaving a mass of 
fibrous j)ulj>, which is then washed 

1'his pulp is almost never used 
alone for ])a|)er making; instead it is 
f iJgitM mixed with otluT ])lanl pul])s. We 
yBHl use it chielly in making the liner 

HHD grades of jxijxT for magazines; this 
Efw you may read about in our article on 
|H|H j)a])er. Next t?!? the spruce tree, 
Hufla esparto grass is one of tlie most im- 
uwR i>ortant of ])aper-making j^Iants. 

lifiiiiMM ^ Valuable Poison Sumac 

HSyw In C'hina and Jaf)an there is a 

flfitV poison sumac with juice that 

has l^een made into some of the most 
Here is a beautiful pieces of 
s^mewheJe'S oriental ;irt . This plant 
|RJ4M Mexico, with does not look very dif- 

PRIrw cro^ssed* by ft’^ent from the jioison 

■jBliPr cu”t8 ourselves 

which the gm know'; but it is really 
flowed. 5Q different that it has 

been cultivated on a 
great scale for many 

In fact,^ the Chinese 

how to 

for some three 
thousand 
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Photo by ^biliutk (.ortlagn (\> 

All this rope is made of esparto grass. We make rope 
of a good many different vegetable fibers, and we make 
it of twisted metal wires too; though when we say 
**rope’* we still usually mean the fibrous kind. Hemp 

years. Later, the Jaj)anese learned the secret 
from them, and made lacquer (lak'er) work 
so j)opular abroad that it is often spoken of 
as “japanning.” liut there are still certain 
ways of working in lacquer which the Chinese 
understand best. And as for the rest of the 
world, it has dalibled in easy imitations and 
substitutes, but has never done much serious 
work in this dillicult art. 

Where Lacquer Comes From 

iJoubtlcss Western people are tcK) im- 
patient. Only the orientals would have the 
j)atience to tlo anything that takes so very 
long and requires such care and e.xact skill. 

The beginning of the process is not dillicult. 
To be sure, the juice or saj) that is to Ix'comc 
lacquer is slightly poisonous, but tlie workers 
soon become immune — that is, the poison 
does not affect them. To get the sap they 
select a tree about ten years old, and slit the 
bark. At first the sap looks like pale mo- 
lasses, but after a while it turns black. Then 
they heat it slightly to drive off useless water, 
and put it up in air-tight bottles for future 
use. 


and flax used to be the fibers most used in ropes, but 
recently the most favored has been Manila fiber — 
named for the port in the Philippines from which most 
of it is shipped. Hemp is still largely used at sea. 

Now begins the part which takes more 
patience than you would expect anybod\' in 
the world to have. The beauty of lacquer 
is that it is so shiny and so astonishingly 
hard -"hard without being in the least brittle. 
Good lacquer is so hard lliat almost nothing 
can destroy it; bits of lacquer work found in 
wrecked vessels will be }>erfeclly sound after 
lying for long years in the sea. But the only 
way this admirable hardness can be obtained 
is by putting on the lacquer varnish in many 
very thin layers and letting each dry slou Iv- 
in a 7}ioist place! 

The Patient Art of Lacquering 

So the craftsman covers his screen or chair 
or jewel box, usually made of wood, \vith a 
very thin layer of the lacquer juice. Then 
he sets it away in some damp place, possiblx* 
a cave, to dry as best it can. Then he lakes 
it out again, scrapes and polishes it until you 
would think he was lx?nt on rubbing all the 
lacquer off, puts on another coat, and puts 
it back in the drxdng place. This he will 
keep up day after day until he has put on 
perhaps twenty or tliirty coats! 
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Even if this were all there was to it, our 
screen or chair or jewel box would by now 
be a handsome thing in its suit of gleaming 
black. But in fine lacquer w'ork eighteen 
days or so of this sort of thing is only prep- 
aration for the real w'ork in hand. For 
Chinese and Japanese craftsmen long ago 
found ways of coloring lacquer and of deco- 
rating it in red and yellow or inlaying it with 
silver or gold. In one famous and amazingly 
difficult Chinese process, the real work begins 
after all the layers of lacquer are on — just 
when you would expect the labor to be all 
over! This real work consists in cutting most 
delicately and accurately through the upper 
layers of lacquer so as to expose the colored 
layers beneath, which wTre planned, of course, 
so that they would fit into the final design. 

The Juice That Gives Us Chewing Gum 

Down in Central America there grow’S a 
tree called sapodilla (silp'6-diFa), or, as the 
natives call it, ^^zapote.” They know its 
fruit and like it, but American boys and girls 
have made them care most about its milky 
juice, which is called chicle. For chicle is 
nothing more nor less than raw' chewing gum. 

Yet though millions of pounds of chicle 
are brought every year to the United States 
from Guatemala, British Honduras, and 
Yucatan, there are not many chicle pfanta- 
tions. Why bother to raise the trees wffien 
they grow wild? So think the Indians, as 
they set out into the forest. When they 
come to a place where the saj)odilla is plenti- 
ful — it is often growing in the same forest 


with mahogany trees they make a camp. 
Then they work outward in every direction, 
gathering all the gum they can fmd. 

To get the sap, they make a V-shaped cut 
in the bark, setting a bucket underneath to 
catch the How. If too many cuts arc made, 
or if the trees are not given a few' years’ rest 
between cuttings, the trees will be bled to 
death. Because the Indians do not always 
remember this and kill a good many trees, 
the English in British Honduras have begun 
to experiment with cliicle plantations. It is 
likely enough that some day there wall be no 
more wdld trees. 

The Substitute for Chicle 

As the gum Hows ‘‘rom the bark, it looks a 
little like milk or cream. 'J'he Indians cook 
or smoke 4 1, enough to make it harden; at 
this stage it looks rather like a crumbly j)iece 
of yellow dirt. In this form it can easily be 
shipped to the great chewing-gum factories. 

But nowadays chewing gum is by no means 
made entirely of chicle. Sev'eral years ago 
the manufacturers began to worr\' about Ik^w' 
much chicle costs and how long the supph' 
was going to hold out. So they sent experts 
to Singaj)ore. They chose Singapore because 
it is the center of the gutta-percha trade, 
and gutta-percha is not very ditlerent in 
some ways from chicle. 'The exi)erts found 
a gum callerl jelutong which they thought 
would do. 

Jelutong, w'hen it is hardened, looks no 
more inviting than hardened chicle does - it 
is rather like a dirty bh)ck t)f cement. And 
when a shipload of it arrives at an American 
dock the blocks are dumped off like so much 
coal. Moreover, by itself jelutong is no more 

The load this Mexi- 
can is taking to 
market is not brick 
or chunks of wood, 
but dried chicle 
from the chicle 
camps. 



Photo hy Jirowa Bros. 


292 



GIFTS FROM THE TREES AND THE GRASSES 


cliewablc than the eraser on your pencil. 

For that reason it is rather chcaj). But mix 
it with a little chicle, and what a diilercnce! 

For even dry raw chicle, after your jaws 
have done their duty by it for a minute or 
so, tastes like a piece of un flavored chewing 
gum. Naturally that makes it more expen- 
sive than jelutong. So 
the chemists set to 
work to find a way to 
blend the two. Just 
how much tliey use of 
each is more or less of 
a secret. But recently 
in a single year 12,000,- 
000 pounds of chicle 
and 16,000,000 j)ounds • 
of jelutong came into 
the country. 

Of course each gum 
has to be melted sej)- 
arately and thoroughly 
cleansed and strained. 

Then th(‘y are mixed, 
and to the mixlun* are 
added all sorts of 
flavors to .suit different 
tastes. But no choco- 
kite is added — no one 
has ever been able to < wm \vriicie.\ ji roiiipHn> 

mix that in irum al- With the aid of his rope sling a workman is scoring 
, ‘ , the bark of a sapodiUa tree deep in Central America, 

though sometimes they Chicle will flow down the V-slashes to the pouch. 

coat the piece of gum 

with a layer of it, to get a similar effect. 

After the flavors have been added the gum 
is cooled and rolled into long bands about a 
foot wide. These arc put between rollers 
coated with powdered sugar and are rolled 
thin. Sugar-coated knives cut the band into 
strips, and sugar-coated “fingers'’ pick up 
and pack the little slabs that are sold in the 
stores. Why all this sugar-coating? Because 
without it die mixture would stick to every- 
thing — very literally it would “gum up the 
works”! 



What Is Cellophane? 

Most of our food used to come in wooden 
boxes or wrapped in paper — or not wrapped 
at all. But now it comes to us in pasteboard 
cartons or in transparent cellophane (s^l'6- 
fan). These are much cheaper wrappings, 


and so they arc used more — and as a result 
we get cleaner food. 

The new wrappings are made of cellulose 
(sCl'u-lOs) — mostly of cellulo.se that we used 
to throw away. Cellulose, as you know if 
you have read the other stories about plants, 
is found in all plant tissue, particularly in 
the walls of plant cells. 
From it paper and arti- 
ficial silk are made, and 
now this new industry 
has grown up to use 
the cellulose that once 
went to waste. 

The waste, or “ba- 
gasse” (ba'gas'), from 
sugar and sisal mills, 
ground-uj) cornstalks, 
straw — any left-over 
material xvith cellulose 
in it — can now be put 
to use. The mass is jmt 
into a bath of caustic 
soda or lime. This dis- 
solves out the perish- 
able green material 
found in plant tissue 
and leaves behind noth- 
ing but pulp, which is 
nearly pure cellulose. 

We use a fiber pulp 
like this for making 
paper — about which 
you max' read elsewhere — but often the pulp 
is too coar.'^e for that. Then it is turned 
into cartons or corrugated (k5r'do-gat) 
paper — the springy, ridged paper or card- 
l^oard we use so much for packing fragile 
things. 

While the pulpy mass is still hot and almost 
liquid, we treat it with rosin or glue, which 
gixTS it stiffness and the familiar brown color, 
d'hen wc roll and press it into sheets, from 
which all sorts of containers can be made. 
It is not real cardboard; real cardboard con- 
sists of layers of ordinary glazed paper pressed 
together. But this coarse, stiff, papery sub- 
stance has replaced cardboard, very largely, 
because it is so much cheaper. And for 
smaller packages, like boxes of breakfast 
cereal or soda crackers, it has replaced 
wooden boxes almost altogether. 
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Courteiiy U. S Northern Uogiuual Uc»earch LabnrKt^iry 


A worker in a United States government laboratory 
pours chopped cornstalks into a cooker — the first step 
in turning them into plastics. Once a nuisance, the 
cornstalk has taken its place among other products of 


the forest and field as a source of the cellulose needed 
in the manufacture of a great variety of useful sub- 
stances. In this way the factory has become an impor- 
tant customer for a good many of the farmer’s products. 


As for the shiny transparent cellophane in 
which wc now wrap everything from dough- 
nuts to baby dolls, it is made of a cellulose 
solution much like that used in making 
rayon, or artificial silk. Very similar cellulose 
solutions can be rolled out and hardened into 
photographic film or *‘movie” film, or mixed 
with other things to make the hard, shiny 
lacquer on automobiles, or the waterproof 
finish of airplane wings. 

Wc even make ‘‘artificial wood” out of 
cellulose pulp — but that is not very strange, 
since the pulp was made out of wood in the 
first place. It sounds rather silly to take 
poplar or spruce or fir wood, grind it up into 
pulp, and then make “artificial” wood out 
of it. But it really is not so silly as it sounds, 
for the bcaverboard and compoboard that 
result can be stiffened by the addition 
of chemicals and pressed under enormous 
weights till they are stronger than the soft 
w^oods of which they are made. Besides, not 
a particle of the wood is wasted in making 
them, whereas in all lumbering operations 
there is a good deal of waste. 

So now we use millions of square yards of 


these compoboards — that is to say, (omjK)- 
sition, or “made-uj),” boards-- in many <lif- 
ferent ways. We use them for partitions, 
for the backs of furniture, for lining material 
on walls or ceiling. Some are fire|)roofed, 
others are used to d(*aden sound, and others 
to keep an even temjieralure in a room. 
For they can lie made so dense in structure 
that it is hard for heat or sound to come 
through them. 

Indeed, if we acid uj) all the uses of cellulose 
we shall agree with tliose who say that this 
is an Age of Cellulose as truly as it is an 
Age of Steel. Plants, which are made up so 
largely of cellulose, give us nearly all our 
food — either l^y feeding us or by feeding the 
animals we eat. They give us the clothing 
w^e wear and the jiajier we read from and the 
lumber to build our hou.ses. And cellulose 
proper gives us our explosives and films and 
wrapping materials and lacquers and cellu- 
loid and the material for making things 
water-tight or fireproof. Even the coal we 
warm our.selves by is cellulose produced mil- 
lions of years ago. Great indeed is the debt 
we owe to the trees and grasses! 
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The STORY of CORK 


Reading Unit 
No. 6 


WOOO THAT IS HAI.F AIR 


Note: For basic injormation 
not found on this paf'c, consult 
the general Index, VoL i S- 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting Facts Explained 


Why cork floats, g 296 
Why cork keeps dry, 9—296 
("ork ill shoes, 9 296 
Cork trees, 9 -296 


Harvesting cork, 9—296-97 
C'uring cork, 9 -297 
Cork doors, 9-297 
The uses of cork, 9-297 


Things t€) Think About 


Why must a cork tree be fifty 
years old before it can produce 
cork of a fine ^rade? 

Why docs a cork tree continue 
to pirovv after the cork bark is 
reinoN’cd ? 


Why must cork be boiled before 
it is usable? 

Why is cork used in the walls ut 
some public buildinj^s”^ 

Is rubber a satisfactory substi- 
tute for cork? 


Picture Hunt 


How is cork obtained? 9—297 
What arc the little marks found 


on cork? 9—296 


Related IV! aterial 


W'hich materials do not carry 
sounrl well? 1 -445-46 
How is cork used in refrij^era- 
tion? 1-408-10. 10 515-19 
How is cork used in the manufac- 
ture shoes? 9- 56, 60-6 r 
How is cork used in fishing? 9— 
3^3 


How are fishing nets kept from 
sinking? 9-361, 367 
How is cork used to help pre- 
serve food in a cold-storage 
plant ? 10-5 17-18 

How is oil kept in the automo- 
bile? 10-288 

How is linoleum made? 9-312 


Practical Applications 

H<»w is cork used for sound How is heat kept out of refriger- 
proofing? 9—297 ators? 9-297 

E eis ure-ti tn e A cti i*ities 

PROJKCT NO. i ; Make a cork model float by fastening corks 

float for a fishing line. together. 

PROJECT NO. 2: ■Make a 

Summary Statement 

Cork, obtained from the bark of the many air cells which it 
of certain trees, is useful because contains. 
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That Is What Cork Is; and that Is Why It Will Do So Many 


Things That Nothing 

ORK is a ven* peculiar kind of wood. 
In the first jdace, it is more than 
half air. For any bit of cork is made 
up of a vast number of tiny cells, all clinging 
together and all filled with air. That is 
what makes it so light that it will tloat on 
the water almost like an air bublde; and 
that is why we put it into things like lloats 
and life preservers. 

In the second place, the air in it is what 
makes it so spongy, or so easy to compress 
and so quick to regain its former shape 
when we remove the pressure. For that 
reason we can wedge it into holes and cracks 
that need to be stopped up tight. But 
though it may be spongy in this way, it 
will never soak up water like a sponge; 
porous and airy as it is, it will never let 
through any water or any air. We cannot 
get it wet, like other kinds of wood, except 
on the outside. And therefore we use it in 
stoppers for bottles, in soles for shoes, and 
in other places where we do not want air 
or water to get through. 

Cork is simply an outer bark that grows 
on two kinds of oak tree found in parts of 
Portugal, Spain, and France, and along the 


Else Can Do So Well 

northern coast of Africa. The trees are 
evergreens, and they drop acorns that 
fatten vast droves of hogs. They may grow 
as high as fifty feet and be ten or twelve 
feet around, or even bigger; and with i)roj)er 
care they may kec]) yielding cork for as 
long as two hundretl years. For the peculiar 
thing about those oaks is that they grow a 
thick outer shell all around their true bark. 
It is that sliell which gives us the cork we use. 

Every so often we can strij) the tree of 
this outer shell. If we are careful not to 
injure the true ])ark we do not hurt the 
tree— though unless we arc careful we may 
])rcvcnt the tree from growing any more 
cork, or may even kill it. For that reason 
we must not cut away the cork until the 
tree is fifteen or twenty years old, and then 
we must cut it only every eight or ten years 
thereafter; and always we must take pains 
never to cut into the bark while we are 
peeling off the cork. Wherever there are 
cork trees, there arc laws to see that the 
trees are treated right by those who caiwe 
off the cork. 

The first cork that we get from a tree, 
when it is about twenty years old, is always 
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coavsc and rough in quality, and fit only for with cork than with anything else. We get 

cheaper uses. The second, some ten years stoppers for bottles. We get flooring in the 

later, is better stuff, but still unfit for the shape of linoleum and kindred products, 

finer j)ur{)oses of cork. At each stripping roofing of a similar kind, and cork boards to 

after this the cork gets finer and finer, arifl keep our houses warm and our refrigerators 

when the tree is about fifty years old it is cold. For heat or cold will pass through 

yielding cork of the kind that wc use in ordinary w'ood over three times as fast as 

stojipers for bottles. The very finest cork through cork, and through brick it wall go 

comes in small quantities from the nearly twenty times as fast; so wath 

branches of the trees in some of the lining in our walls w^e can see 

lands where the law allows the how much less coal we shall 

stri[ijfmg of these branches. «M Br have to burn to keep warm. 

To get the cork the w orkers We get life belts to keep us 

go into the forests in mid- | from drowming, and floats 

outer shell of the tree at ' ^ leaking in our motor 

great slices. 'I'his leaves curves on the 

to start grmving a new' shell an y b o d y 

After the cork has been j)ile(l rooms and our cold-storage 

up for a few days to dry, it is put ' plants, our engines and our hot 

into great vats over a fire and * skillful hand to strip pipes, in order to keep 

boiled. 1 he boiling takes out the oaks without injuring the true the heal iir the cold irom escap- 
tannic acid and also loosens the {"aws to*say*j!lst high above >"6- it is so spring>- 

outer layer of the cork, whicli the ground the trees may be we can put it in many parts of 
needs to be scraped off. Then stripped. automobiles and other ma- 


with cork than with anything else. We get 
stoppers for bottles. We get flooring in the 
shape of linoleum and kindred products, 
roofing of a similar kind, and cork boards to 
keep our houses warm and our refrigerators 
cold. For heat or cold will pass through 
ordinary w'ood over three times as fast as 
through cork, and through brick it wall go 
nearly twenty times as fa.st; so w'ith 

B walls w^c can see 

s coal we shall 
1 to keep warm, 
belts to keep us 
ming, and floats 
ng lines; washers 
^ the oil from 
in our motor 
nd other ma- 
tips for our cig- 
and our pens; 

ork balls' with 
rhich we can 
hrow wonderful 
curves on the 
^ beach and 
never hurt 
a n \' b o d >* 
even if we hit 
nim. we can use it to line our 
^ rooms and our cold-storage 

plants, our engines and our hot 


the cork is flattened out under pressure and 
})acked into bales for shipping to the fac- 
tories w'hcre it is to be made intq all the 
objects we may want it for. I'he factory 
may be a long way off; much of the cork 
crosses the ocean t(^ America, wdiere there 
are mills for turning it into many things. 

Things We Make from Cork 

And out these factories w’c get hun- 
dreds of things that can be made better 


chines to absorb the noises and the shocks; 
and because it absorbs sounds in this way 
we can use it to line the w’alls and ceilings of 
our theaters and public halls, in order to 
deaden all bothersome echoes and to let us 
hear distinctly what the people on the stage 
or platform are saying. These are only a 
few of the uses, for work and for play, to 
which we can put this strange material. 
There are many other uses. How^ many 
more can you think of? 
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The STORY of PERFUME 


Reading Unit 
No. 7 


‘ALL THE PERFUMES OF ARABIA” 


Note: For basic information 
not found on this pa^c, consult 
the general Index, Vol. ij. 


For statistical and current facts, 
consult the Richards Year Book 
Index, 


Interesting Facts Explained 


How long has perfume been in The rose i>f Damascus, 9—300-1 
use? g— 299 Absorbing the odor of llowers, 

The original purpo^ie of perfume, Q-.SOi 

9-299 Perfumes from trees, 9-302 

Perfume from flowers, 9—300 Musk and ambergris, 9-302 

Artificial perfumes, g— 300 

Things to Think About 

What gives a flower its fra- Why is it necessary to add other 
grance? things to the essence of per- 

How may the fragrance be re- fume? 

moved from flower petals? How are cheap jier fumes made? 

Picture Hunt 

How are roses gathered for per- How are orange blossoms gath- 
fume? 9—301 eretl for perfume? 9 300 

Related Material 

Why is perfume making an im- Wdiat conditions affect the Idos- 


ptirtant Ilulgarian industry? soming of flowers? 2-221-24 

6—362-03 Why are insects attracted to 

How is almond oil used in per- flowTTs? 2 110, 1(13 

fume? 9 -3 1 2 Why is Japan called the h^lowery 

How is the civet used to provide Kingdom? 5-339, 345, 350 

perfume? ^^--296 What is the source of synthetic 

How^ is oil of cloves produced? perfumes? 9 -307 

9—209 

Practical Applications 

How are perfumes fixed to keep flowers used to improve syn- 

their essence? 9—302 thetic odors? 9—302 

How are the essential oils of 

L,eisure*tinte Activities 

PROJECT NO. I : Extract some PROJECT NO. 2: Collect the 

attar of roses by the use of perfume of some flower by ab- 

steam, 9—301. sorption with fat, 9-301. 

Summary Statement 

Perfumes are made from oils fixed with the aid of certain ani- 

taken from flowers and other mal materials and diluted, 

plants. The material is then 
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( 'ou'"' ••n V •' ' >!« iirwi liCr», I lie. 

A ‘‘perfume grower’* walks through his fields of laven- the blossoming stalks, and the aromatic oil will be dis* 
der in Southern France. Soon harvesters will gather tilled and used in making perfumes. 


“ALL the PERFUMES of ARABIA” 

Here Are Some of the Secrets by Which the Makers of Perfume 
Steal the Odors from the Flowers 


rTT^ITKN the Wise Men ciime from the 

I I Jesus they 

brought with them precious gifts of 
“gold, and frankincense, and myrrh,'’ and 
laid them at llis feet. What were those two 
strange substances which, with line gold, 
were worthy to be carried so far and to be 
presented with such lowly reverence? I'hey 
must have been among the most precious 
treasures of the luxurious Kast. 

The “frankincense and m\Trh" wTre costly 
t^erfumes, valued by men as far back as we 
can trace the history of our race. They w'ere 
burned before the gods to whom people knelt 
in ancient higypl; Nineveh, Babylon, and 
Tyre all knew their fragrance; the temples 
of Persia and India and China were wTeathed 
with their delicate smoke; and from the time 
of Moses they had served in the worship of 
the great Jehovah. 

At first they probably were of use in cover- 
ing the unpleasant odor of burnt offerings, 


but soon they came to be valued for their 
owm sake. Tevday, when we have modern 
sanitary appliances, we do not need to fill 
our nostrils wdth pleasant odors to make life 
hearable; and when we fumigate we use cer- 
tain more deadly substances than our fore- 
fathers used. But this old and beautiful 
symbol i^f purification is still burned in many 
churches all over the w orld. 

You may see, then, that perfumes have 
always been dear to our race, and that men 
have aUvays been walling to pay a good price 
for them. Things are no different in that 
way to-day. The oil from rose leaves may 
cost as much as three hundred dollars a 
pound, and the essence of certain other 
flowers is even more expensive. Every cor- 
ner of the w'orld is ransacked to provide the 
tiny droplet that perfumes milady's hand- 
kerchief, and thousands of i^ople spend their 
lives in raising the flowxrs to make it, or in 
extracting from them the fragrance that w’e 


299 





Ci>urn'*>\ 1 rirz«< l:i* Hrothi'i'' Iii> 


For a very long time the Bulgarians have been among the roof, and feed by hand the wood fires kept burning 

the world’s greatest producers of rose oil for perfumes. underneath. But the attar they produce is as precious 

Perhaps because their industry is so old, they are sus- as if it were made in the most modern still by the most 

picious of modern methods. The distillers still put their scientific methods. The wood piled in the foreground 

rose petals in the vats that you see under the shelter of will be thrust through the ova* door under each vat. 


buy — greatly diluted — in a little botJ,lc at 
the store. 

The best perfumes used to-day are all made 
from flowers; and to capture and hold a 
blossom’s delicate fragrance is one of the 
most difficult j)roblems in modern industry. 
It is easy enough to combine certain chemi- 
cals and get a scent that will imitate the 
original flower odor fairly faithfully. The 
cheap perfumes are nearly all of them made 
in that way. Chemists analyzed the sub- 
stances that produced the fragrance in the 
original flower, and then put them together 
in the laboratory. Often the result is quite 
natural, if you take a whiff that is hasty 
enough. But there is something about these 
man-made perfumes that always marks them. 
The flower still has some secret that the 
chemists have never learned. 

Where Flowers Get Their Scent 

Nearly all flowers owe their fragrance to 
an oil that is found in very tiny drops in 


their })Ctals. There is so little of thi^ in any 
.single flower that it sometimes takes 250 
pounds of the blossoms to make a single 
ounce of the essence — and the business of 
extraction is in itself very diffieult and costly. 
But these essences are the very life of all 
good perfumes, and if we know how they 
are made, we shall understand the first and 
most im])ortant stage in the manufacture of 
perfume. 

The Rose of Damascus 

In Asia Minor there grows a wild rose that 
has always been called the damask rose, after 
the city of Damascus, near which it grows. 
Its large [)iiik flowers have an exquisite fra- 
grance, though they arc not superior to many 
other ro.scs in this res])ect; their extensive 
use in the making of perfume comes from 
quite another cause. 

The great problem in all perfume making 
is to take the fragrant oil out of the petals 
without destroying its quality. All sorts of 
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methods have hecMi tried, hut to-day the oil 
is largely extracted by steam; and tlie fra- 
grance of the damask rose survives this 
process better than that of any other rose. 

All through the extraction the greatest 
care must be used. I'he oil evaporates easily, 
and so loses its fragrance. I'o prevent evap- 
oration is one of the chief problems. All 
the roses used are grown for the [)urpose — 
in India, Asia Minor, Bulgaria, and France. 
When they are ready to give u|) their fra- 
grance, they are gathered an<l put in retorts 
into which live steam is driven under |>res- 
sure. When it passes out of the retort it 
carries with it, in the finest sort of suspension, 
the delicate particles of the oil that has given 
the rose its fragrance. * 

'rhen the steam is condensed, and on the 
surface of the water fhiats a tiny film of 
rose oil, wliich from now on is known as 
“altar of roses,” a most valuable article of 
commerce. It is skimmed off the licjuid, and 
used to scent hundreds of bottles of rose 
perfume A single pound of it may hold the 
fragraiKc of (wo acres of roses A drop of 
it will scent a gallon of toilet w’ater. 

Capturing Fragrance with Grease 

Many oilier (lower essences are made in 
the same w’,i\ as attar of roses; but certain 
ver\’ choice one, like those of jasmine and 
tuberose, would be ruined by the steam jiro - 
ess. For these there is a different method. 

Fver\one who has an ice box knows how 
easy it is to spoil butter by setting it to(j 
close to cabbage or onion. Butter absorbs 
odors very cpiickly; and perfume makers 
have learned how to make use of this ability 
of nearly all fats to take up odors and hold 
them. W hen certain very delicate tlowcr es- 
sences are to be extracted, the manufacturer 
smears thousands of sheets of glass on both 
sides with the fat from uncurecl bacon, or 
wdth an especially [irepared fat taken from 
pork and beef. 'Fhe smeared plates are then 
stacked in frames, and between them fresh 
petals of jasmine or tuberose are spread. In 
a few hgurs the fat has absorbed the odor, 
and then a fresh lot of petals is put in. riiis 
pro(:e.ss is repeated until the fat has taken 
up all the fragrance it can carry. 

The odor-laden fats are then scraped off 


the plates and chemically treated to remove 
the perfume. 'Fhe result is a [)ure essenc’c 
which, in the case of jasmine and tuberose, is 
the most co^ly of all flower essences. 

There arc still other methods of extraction. 
"I'he fragrant oils may be j^ressed out of cer- 
tain flowers and leaves, just as cider is 
pressed out of apjfles. "Fhe jirocess depends 
on the nature of the ^)il to be extracted. 

'Fhough flowers arc the chief source of 
I>erfume essences, other jiarts of jflants are 
often found to contain valuable fragrances. 
Of course it is from the flowers that we get 
the essences of carnation, hyacinth, rose, 
heliotrope, jasmine, tuberose, orange blos- 
som, mignonette, violet, and jonquil. But 
for lavender, ro.semary, f)C|)permint, and 
sometimes for violet tof), we u.se both flowers 
ahd leaves. Rose geranium, cinnamon, and 
patchouli (pa-choo'h) are taken from leaves 
and Stems, and sassafras, calamus (kal'a- 
mus), and \etiver Ivc't'i-ver) come from 
roots and underground rootlike stems. The 
fruits, and especially the skins, of orange, 
lemon, lime, and bergamot (bur'ga-mbt) give 

“Which compound has the truer, more natural scent?” 
asks this laboratory worker of his nose. So delicate 
is his sense of smell that the testing of the scent of 
flower essences has become his profession. We may be 
sure that he never smokes, eats garlic or onions, or does 
anything else that might impair this valuable faculty. 
Upon it depends the fine quality of perfumes that may 
bring the manufacturer a fabulous price. 



Courlcii> FriUsebe Brotbora, Ina 
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us delightful essences; as do the seeds of the 
bitter almond, anise, and nutmeg. And it is 
from the gum or resin of certain trees that 
we get frankincense, balsam of Peru, storax, 
and myrrh. 

All of the above essences are exceedingly 
expensive. No matter how much you may 
pay for the finished perfume, a bottle of it 
will contain only a very tiny dose of the 
essence — and perhaps none at all if the scent 
is artificially made, or what we call “syn- 
thetic” (sin-thet'lk). A real e.ssence is usu- 
ally so strong that it must be diluted to seem 
natural. The scent of pure attar of roses is 
unbearable, and so are a number of other 
flower essences. 

Now' of course the question at once arises 
as to what the essences shall he diluted with. 
This is a matter of great importance, for not 
only must their overpowering strength be 
reduced, but they must be combined, if j)os- 
sible, not only w ith something that is certain 
not to spoil their delicate fragrance, but also 
with a substance from which they will not 
evaporate too easily. For perfumes of mod- 
erate price, artificial odors are used with 
just a drop of the true essence added. These 
make very goo<l perfumes, but they have 
never satisfied the person w ho w'ants the true 
flower scent captured and held for months 
or years. 

To make the finest of all perfumes, strange 
— and very expensive — methods of manufac- 
ture have been discovered. To slow down 
the rate at which the e.ssences evaporate, they 
are combined with various gums, resins, and 
balsams, all of which are especially prepared 
so that they may have no odor of their own 
to interfere with the natural llow^er fragrance. 


Sometimes musk is added. This is a very 
strong animal product that is obtained from 
a little sac found in the male musk deer, 
w'hich lives in the Himalayas. The deer is 
killed and his musk is carried by caravan to 
Shanghai, there to be loaded on boats bound 
for Europe. 

Probably the most costly y)erfumes in the 
world are those to which a strange substance 
called “ambergris” (am'ber-gres) has been 
added. 'I'his extraordinary material is manu 
factured only in the intestines of a sick whale. 
Naturally, the finding of sick whales is not 
very eas\ ; so even though a chunk of am- 
bergris is .sometimes found lh)ating in the 
sea, supplies of it come on the market j^retly 
rarely. 'That is wh\\)iu‘ .’ 4 S-pound piece of 
the curious waxlike substance was sold to a 
French perfumer for S00,ooo. The great 
value of ambergris lii‘s in its power as a 
“fixative”; that is, it will carry the odor of 
any flowiT essence almost inihMinitely. and 
w'ill release the fragrance at jn^t the right 
rate. 

'Fhe fin«d blt*nding of i]i)wer esscnices with 
their carriers is not a science' but an art 
Most good j)erfumers have matiy sc'c'rc't 
formulas In France swnc' of these have 
been handed down from father to son for 
generations. 'To-day the' lic'lds around the 
cities of Nice (lu’s) and ("annc's (kan) and 
Grasse (gras), in Southern I'Vance, the center 
of the wc^rld’s })erfume industry, are chlorous 
with the fragrance cjf count Ic'ss blossoms from 
W'hich will be made perfumes famous all ovc'r 
the w'orld. For the French, more than any 
other people, know how' to capture the' haunt- 
ing fragrance of a llow'er, and to imprison it 
in a bottle of delicate ])erfume. 



302 




The STORY oj DYES and INKS 


Reading Unit 
No. 8 


TURKEY RED ANO PEACOCK BLUE 

\otr: For basic in formation For statistical and curre nt jac is , 

7 iot jound on this pa^i\ consult cofisult the Richards Year Book 
the ge^ieral Index, \ ol, 75. Index. 

I nteresting Facts Explained 

Wgptahle dyes, 9-304 Black dye, 9 "305-6 

A d\ e that comes from an insect, Synthetic dyes, 9 306 
9 30s • Ink, 9-307 

I>ye from snails, 9—305 Printer's ink, 9—307 

Indigo, 9 305 

Things to Think About 

Why are inks mainly vegetable Why is printer's ink really a 
dyes? varnish? 

\\'h\' are vegetable dyes better W hat would happen to the world 
than other dyes''* if suddenly all our dyes should 

Why art* fixing chemicals used fail? 

with d\’es? 

Picture Hunt 

W’hat is the source of the raw 9—304 

materials used in making ink? 

Related IVI aterial 

How is color used in tai:>estries? octopus? 3—168, 171 

12 141 W hat is invisible ink? 14-743 

How tlo oriental rugs gel their W'hy d«) tlowers attract insects? 

colors? 12 157 2—163 

W’hat is the difference between What is the effect of sunlight 
cotton and wool clothing? upon colored materials? 10— 

14-550 44b 

How do we get ink from the 

Practical Applications 

How are dyes made to last in cheese made more attractive? 

cloth? 9-306 9-305 

How is the color of butter and 

Summary Statement 

Plants provide the colors used als more interesting and beauti- 
to make cloth and other materi- ful. 
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Photo hy Curt' 


There is no telling what unexpected things men will 
use for their purposes — purposes often quite different 
from those of Nature. For instance, consider Aleppo 
galls, the round “oak apples” pictured above. An 
insect comes along and deposits an egg in the tissue 


of the wood, as is shown in the upper part ot our 
picture. The tree reacts against this unwelcome guest 
by growing a lump of special tissue around the egg 
and later around the larva thfft hatches from it. Then 
men gather these queer growths -to make ink! 


TURKEY RED and PEACOCK BLUE 

Where We Get Our Beautiful Dyes and Lasting Inks, and How 
the Chemist Has Learned to Make Them for Us 


0 AVE you ever tried to imagine what 
the world would be like without 
color? Suppose that the country 
landscapes, the rolling seas, and the towns 
were all one dull gray — no green leaves or 
bright flowers or blue waves or red brick 
house fronts. And suppo.se that all the 
people were dressed in dingy gray — no gay 
spring hats, no flaming sweaters, no rainbow- 
shifting of colored gowns at concert or party. 
How much of the beauty would be gone out 
of such a world! 

As long ago as we have auy record, people 
already loved color and wished to deck 
themselves and their homes in it. They 


wanted to copy the hues of the flowers and 
the sunset on their bodies, in their clothes, 
in the fabrics they used for other purposes. 
So they invented dyes. 

Until very recently all the dyes were made 
out of things found ready at hand in nature; 
they usually were made from some sort of 
plant life, and so we speak of such dyes 
as vegetable dyes. The most lasting and 
beautiful dyes in the world came and still 
come from the juices of certain plants. Some 
of these old vegetable dyes, made perhaps 
six thousand years age in ancient Egypt, 
are to-day as fresh and vivid as ever. None 
of the new chemical dyes will last that long. 
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Look carefully at the sweater you l)ought 
year before last — it will be very unusual if 
it has not already begun to fade. 

Many of the American Indians were very 
clever makers of dyes. Along the Amazon 
there are Indians w^ho stain their faces a 
brilliant red with “urucu” (6r)'roo-kdd'). 
They get this dye from the red fleshy cov- 
ering of the seed of the annatto (a-na'td) 
tree. This annatto dye is a brilliant reel, 
very fiery, and it is one of the most lasting 
reds known. Some of it, found in Inca 
temj)les in Tern, must be at least three 
thousand years old. 

A Dye That Tints Our Cheese and Butter 

Hut annatl(» is not always red. When 
vou mi\' it with other substances it becomes 
light yellow. And recently chemists have 
discovered that it is the very best coloring 
matter for butter and cheese, both of which 
would in: Loo pale to suit the public without 
it. No other yelhnv dye is so tasteless and 
so completely safe as this, and so it now goes 
into our dairy products in enormous (]uan- 
tities. While a handful of Indians still use 
it as a red dye, the tree is commercially 
grown in the 'rr()j)ics for the butter and 
cheese makers of the 'remperate Zone. 

Another dye which comes from the warmer 
regions of America is cochineal (kdch'i-nel). 
'I’his is not really a vegetable <lye at all, for it 
comes from the dried bodies of the little 
cochineal bugs which feed on a certain 
cactus, called nopal (nb'palb common in 
tropical America. This nopal, which is a 
second cousin to the j^rickly pear, has fleshy 
joints much prized by the little liugs as food. 
Long before Columbus landed in the New 
World the Mexicians w’cre cultivating the 
nopal so that the female cochineal bug 
should never be without food. 

Bugs That Make Red Dye 

The dye made from the cochineal bug is a 
bright and lasting red. It takes seventy 
thousand bugs to make a pound of it; so the 
growing of nopal grew to be quite a business. 
And cochineal is still one of the best of all 
red dyes. The plant and the bug have both 
been introduced into Spain, Africa, and 
Peru on a large scale to supply the trade. 


But for many pur[)oses cheaper chemical 
dyes have now taken the place of cochineal. 

A very famous ancient dye was also made 
from animal rather than vegetable life. I'his 
is the 'Toyal,” or ‘‘Tyrian/' purple, for 
which ancient Tyre was famed. It was 
made from the crushed shells of a certain 
.sea snail. When the ancient Hebrews spoke 
of “purple and tine linen'* they referred to 
this costly and beautiful dye. 

But [)crha[)S the most famous dye in the 
world is indigo, ('ertainly it is the most 
lasting and perfect blue dye ever known. 
It comes from the juice found in the leafy 
shoots of the indigo j)lant of India; and there 
are j>eople who think that India got her very 
name from it. Whether this last is true 
or not, the people of India have known all 
about indigo for something like five thou- 
sand years. 

Whoever made the discovery must have 
been a clever man, for oddly enough, the 
juice that makes this magnificent blue is in 
its natural state quite colorless. To get the 
dye, you must first soak the leaves in water 
to get out the juice. Then you must add 
an enzyme (en'zini), some agent that works 
upon the juice and sejiarates it into two 
elements. One of thesg new elements is 
just a kind of sugary liLpiid, but the other 
is indigo blue. This precious indigo blue is 
at first only a pa.^ty ma.ss, but when it is 
dried and pressed into cakes you have one 
of the most valuable dyes in existence. 

The King of Dyes 

There arc to-day many chemical blues, 
but none so good as indigo, especially for 
ink. So this age-old Indian coloring sub- 
stance is still called “king of dyestulTs.” 

Color experts tell us that black is not 
really a color at all, but the comi)lete absence 
of all color. But nevertheless it looks like a 
color to most of us — and a very handsome 
and useful color too. Not only do we use 
it a good deal alone, but we mix it with other 
colors to make different shades. It is in- 
teresting that the most ancient dye makers 
got their black in very much the way that 
modern chemists do. That is to say, they 
burned something in order to obtain the 
sooty deposit left by the smoke. This 
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deposit we call lampblack because it gathers 
in such annoying abundance on the chimney 
of an old-fashioned kerosene lamp. 

The Egyptians and Chinese used to burn 
a hardwood stick growm especially for this 
purpose, and then scrape up the sooty de- 
posit from the smoke. Although the ancient 
dye makers did not know it, what they thus 
scraped up was almost pure carbon, abso- 
lutely iiuiestructible, and of course pure 
black. To-day the chemists, who know all 
about carbon, burn rosin or fuel oil in espe- 
cially prepared chambers from which nearly 
all the air has been shut oui . Then they loo 
scrape up the soot from the dense smoke, 
but they do it by machinery, and they know 
very wa‘ll that they are getting pure carbon. 
This lampblack dye is still the commercial 
source of a large number of black dyes. 

The Secret of the Logwood Tree 

But lampblack will not do for all jiurposes: 
it is not properly absorbed by cotton and 
w'ool, of which so many of our fabrics are 
made. So dyers for a long time kej)t on the 
lookout for a black that would fdl this lack. 
They finally found it in the heart wood of a 
Central .American tree called logwood. 

The logwood had been as secrc I about its 
precious dye as had the indigo plant. It 
was merely a mediuni’^sized tree growing on 
the hot plains near Campeche (kam-inVcha), 
in Mexico, where it was first discovered. 
The wood is reddish, like that of many other 
trees. And the juice is colorless. I'he 
secret w^as that this colorless juice would 
yield a violet -f)urple substance known as 
‘haematcin'' (hc'rna-te'fn) from which the 
black dye can be extracted. 

The chemists soon found that this dye is 
not a permanent black of itself, but requires 
the help of what w'e call a “mordant.” A 
mordant is a “fixer.” That is, a mordant 
added to a perishable dye makes it a j)erma- 
nent one. The mordant of logwood is a 
salt of iron. When this is added, logwood 
becomes one of the very best black dyes for 
wool and cotton and also for the making of 
some kinds of ink. 

Many other vegetable dyes need a mor- 
dant. The commonest of these fixers are 
salts of iron, tin, copper, and other metals. 


and the tannic acid found in some tanbarks 
or that found in Alej^po galls, of which we 
shall hear more in a moment, when we speak 
of ink. 

From all this it is quite clear that the 
vegetable dyes are still very imj)ortanl to- 
day. But the cheajier dyestufTs nowadays 
are largely “synthetic” (sTn-thc‘l'lk) ; they 
are artificial f>roducts, “built up” — that is 
w’hat the word means- by chemists from 
various (‘lements. 

1'his has come about, like so many sinular 
things, because we moderns are always in a 
hurry and looking for labor-saving de\ ici's, 
and because we are always wanting to niaki* 
enormous quantities of things at oikx*, 
quickly and cheaply. In oIdi*n days no mie 
protested at the trouble it took to get yellow 
from the saffron crocus or tht* gamboge tree 
of Asia. And if you had to get fustic, to 
make yello\^^ from Jamaica; brazilwood, to 
make red, from South .Am(‘rica, woad.tomake 
blue, from Eur^IK*; and rnaddtT, to make 
turkey red, from 'rurk(‘y, it did not mat- 
ter. ^’ou got them if you could alTord it; 
if not, you went without. Hut wdth the 
dawn of our own Machine Age, dye makers 
began to be im})atient of these difficult ])roc- 
esses and expensive jourmws. 'They wanted 
to make tons of material and thousands of 
gallons of a single dye to bi* \ised at one tinu*, 
and they wanted to be able to sell it ('h(*aj). 
'Fhey wanterl, in .short, to be free of \'eg(*tal)l(‘ 
dyes altogether. 

So they set to work to invent luwv chemical 
dyes. And though the finest and most last- 
ing dyes are still of the older vegetable s(jrt. 
the chemists have certainly achieved won- 
ders. The industry was ilc\elo[)ed particu- 
larly in Germany, wdiich for a long tinu.* 
produced nearly half of the 160,000,000 tons 
of chemical dyes that were made yearly. 
The (ierman dyes were by far the best. One 
of the first commercial effects of World War 
I -as many of us can well remember -was 
the shutting off from England and America 
of the dyestulTs we had been in the habit of 
buying from Germany. Once, before the 
United Stales entered the war, a German 
submarine made an exciting da.sh through 
the blockade and landed a cargo of dyes on 
our shores. After the war many nations, 
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but especially the United States, France, and 
England, built up flourishing industries in 
the manufacture of chemical dyes. 

Of course all this has meant a tremendous 
amount of careful research. In this too 
Germany once excelled, but England, France, 
and the United Slates have now surpassed 
her. 'J'hcsc chemical research workers will 
never be satisfied until they produce synthetic 
dyes as fine and lasting as indigo and the 
other ancient vegetable dyes. If they ever 
succeed in doing that, perhaps the making 
of vegetable dyes will pass into history. 

What Are Aniline Dyes? 

The synthetic dyes are sometimes called 
“aniline” (an 'Min) dyes, though that is not 
the most accurate name for them. It comes 
from one of the things that go to make up 
coal tar, and the term is used because so 
much aniline goes to the making of chemical 
d\is, luit many other constituents of coal 
tar are used, also, d'his coal tar is a black 
substance full of carbon which is the residue 
left after the manufacture of ordinary il- 
luminating gas. Tiesides elves, the chemists 
have made* drugs, flavoring extracts, and 
napthalene from coal tar, and it has now 
become a very important substance in the 
industrial world. Making dyes out of it is 
an extremely comj)licated business, and it 
ha'j taken the research workers forty years 
to work it out. 

A very special kind of dye is ink. It has 
to have a gc^xl many qualities that ordinary 
dyes do not need. It must flow easily, it 
must not smudge when it is dry, it ought to 
be absorbed by the ])aper, and it should dry 
without taking on a shiny gloss like varnish. 
It is far from easy to get all these qualitie.s, 
and so far the chemists have inH been able 
to make many lasting inks by the synthetic 
process — and no good synthetic black ink 
at all. 

FAxn the ordinary vegetable blacks will 
not do. Lampblack clogs the pen. What 
ink makers do is to use a certain “gall,'’ or 
malformation, that appears on oak trees. 
Such galls arc called Aleppo galls because 
they grow on oak trees from the region 
around Alepj)o, in Syria. They look like 
small nuts. Their value comes from the 


fact that they contain a very large amount of 
tannic acid, which can be drained out by 
crushing them. 

The extract of Aleppo galls is at first 
nearly colorless, but after it has been ex- 
posed to air for a while it turns blacki.sh or 
bluish black. Clever chemists know^ how to 
make it turn even blacker, and can make 
an ink that gets still blacker after it dries. 
This kind of ink lasts longer. Sometimes a 
solution of logwood is added in making 
special inks, and some indigo is put int(- 
blue-black inks. This last kiml writes blue 
but turns black in a day or two. 

Hut an ink must not only be the right 
color and be lasting — it must also flow freely, 
d'o keep some inks from settling and so 
getting gummy tow'ard the bottom of the 
bottle, the makers add an extract of plant 
gums; it sounds odd to add gum to keep a 
thing from being gummy, but it seems to 
work. The ink makers use mostly gum 
arabic and gum st*negal fsen'e-gcM'), both 
of which are really gum resins. They are 
easily melted and help to hold in suspension 
those particles that might otherwise make 
the ink muddy. 

Xearly all good wTiting inks are made in 
the w^ays wt ha\T been describing. Red 
inks have to have tx)loring matter added to 
them, usually cochineal, (ireen inks are 
tinted with green vitriol (vit'ri-61). And of 
course blue inks are colored wdth indigo. 
The basis of most of them, whatever their 
ct'lor, is the extract of Aleppo galls. 

Printer's ink has very ditTerent require- 
ments from writing ink. It has to dry almost 
at once. So the ink makers make a kind of 
varnish out of linseed oil, rosin, and- of all 
things — .soap. Mixed with the coloring 
matter this will stick to the t\"pc in just the 
right w^ay; it will lie on the printed page 
sharp ami clear, without blot or smudge, as 
ordinary WTiting ink certainly w'ould never 
do. 

So the stor>’ of dyes takes in many things 
in our world — from the delicate or brilliant 
shades of tapestries and dresses to the paper 
that brings us the latest news. Dyes are 
just another of those vastly important things 
which w'e usually do not bother to think 
about 


307 






PRODUCTS WE GET from PLANTS 


Reading Unit 
No. 9 

SURPRISING PROOUGTS FROM PI.ANTS 


Xote: For basic injormation 
7 iot found on this pa^c, consult 
the general Index, \'ol. 75. 

Interesting i 

Gii t ta -percha , 9-3 09 
Jute, 9-310 
Condiments, 9-310 
^Mustard, 9-3 1 i 
Turpentine, 9-31 1 

Things to 

Why is "utta-percha used in 
place of rubber for electrical 
insulation? 

Why is jute used for sacks, in- 
steiid of cotton or other fibers? 
Why are the products of the 

Picture 

How is the raw material for tur- 
pentine gathered? 9-309 

R-elated 1 


For statistical and current fa< ts, 
consult the Richards Year Book 
Index. 

^acts Explained 

Rosin, 9-313 

Hroom corn. 9 314 

Amlx'r and i)etririetl trees, 9-313- 

14 

T hinh A ho iit 

pine tree f)f es[)ecial impor- 
tance? 

How may wood turn into sU)ne? 
Do we prize amber mtjre highly 
because of its interesting his- 
tory- ? 

H unt 

How does broom corn >jyrow’? 9— 
3^3 

I aterial 


What materials besides gutta- 
percha are u.sed for electrical 
insulation? i 514-15 
How are transatlantic cables 
made? 10-103, 106 
How are cablegrams sent? 10- 
96 

What is the origin of corn? 2— 

Practical 

How is a golf ball covered? 9— 

309 

How do condiments aid cooks? 


226 

Which insect destroys corn 
crops.'' 9-33 

How do trees turn into stone? 
3-5-6, 2 257 

How do oils waterproof jilants? 
2-32 

pplications 
9 310-12 

How are paints made? 9—313 


I^eisure~time Activities 

PROJECT NO. i: Gather .some PROJECT NO. 2: Rub a piece 
rosin from the bark of a pine of amber on silk, 9 314. 
tree, 9-313- 

Summary Statement 

Certain useful and necessary trees, parsley plant relatives, 

materials are derived from pine jute, and corn plants. 
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I'hotu hy I'. H. I’Drrjtt ticr\ n <* 


The United States produces the major part of the e^t. This picture shows workers gathering turpentine 
world’s turpentine and rosin; it comes largely from in the Florida National Forest. They load it into 
the loblolly and swamp pines which grow in the South- barrels in the woods and haul it off to the stilL 


SURPRISING PRODUCTS from PLANTS 

You Will Here Find an Interesting Answer to Many a Question 
about Things You See Every Day 


AVK you over tried to figure out what 
a golf hall made of? It is not clastic 
and soft like rubber, yet clearly it is 
not wood. The odd substiince of which it is 
made is called gutta-iiercha. Tt is the same 
material we use to wraj) up the submarine 
cables which carry our messages back and 
forth far under the ocean. 

Before the scientists discovered gutta- 
percha they were at their wits' end to know 
how to insulate submarine cables — that is, 
what to wrap them in, to keei> the water 
out and the electricity in. The>' had thought 
rubber might do. But it turned out that 
rubber wraj^pings soon began to leak; then 
of course the cable would b'e “dead.’’ 

The .solution of the j^roldem came out of 
the Malay jungles — of all places! About 
seventy-five years ago a British surgeon at 
Singapore noticed the natives using a black, 
hard substance for sword hilts and axe 
handles. At first he thought it must be a 
new kind of wood, but he discovered that it 
was not wood at all. It was the hardened 


milky juice of what the natives call the 
“taban” or ‘‘gutta” tree. The ejueer fact 
that such hard, resistant things as axe 
handles could be made from the sap of a 
tree struck him as worth looking into. And 
sure enough, it was soon found that gutta- 
jx-rcha, as it came to be called, is one of the 
most remarkable gums in the world. 

Its remarkable — anil uscdul — quality lies 
in the fact that when it is cold it is extremely 
hard yet not brittle, but that when it is 
heated it can be pulled into threads, made 
into almost any sort of implement, or wound 
around cables to insulate them. Then when 
it cools again in its new shape it will be just 
as hard, just as nearly impossible to destroy, 
as it was before. Rubber will not act in this 
accommodating way, nor will other gums. 

So now the Malay natives cut down the 
gutta trees in vast numbers and take out the 
milky sap, boil it down, and send it away. 
A relateci gum from Brazil, called “balata,” 
is widely used also. The telephone instru- 
ment on your desk, many other electrical 
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appliances about the house or office or fac- 
tory, many of the surgical instruments in 
the doctor’s kit -all these may be made of 
gutta-percha. Gutta-percha was the answer 
to the problem of the electrical engineers who 
wanted to lay a deep-sea cable, for it is one of 
the most perfect and lasting of insulators. 
And who shall say 
how much is added to ' 
the joy of crying 
“Forel” because the 
gutta-percha golf ball 
springs swiftly for- 
ward with so satis- 
fyinga^‘ping”? 

Sugar bags and bur- 
lap, gunny sacks and 
coffee bags- these 
things we use by the 
hundreds of millions iwo u s. un. uent«fAgn 
every year. I he ma- This sturdy little plant, wh 
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Avholc point of retting; the fleshy part of the 
stem must be rotted away to leave the liber 
bare and clean. 

This takes a good while, of course, and to 
hurry it up, the native laborers stand waist- 
deep in the foul, slimy water and thresh the 
stems about to clear away the fleshy part. 

I'he process usually 
takes about two 
weeks. So far, no 
chemical substitute 
for this dirty work has 
been found practica- 
ble. 

I’hc fiber is then 
spun into yarn from 
which are mafic the 
bags and burlaj) bag- 
ging. As you know, 
^, 1 ^, the material that re- 

ge leAveg Hre hoarv preen. Sulls is Coarse and 


every year, l ne ma- This sturdy little plant, whose leaves are hoary green, SUlls is coarse ailo 

terial that goes into is garden sage. There are several species of sage with l^.^rsh to the toiicli. 

® bnlliant flowers grown for show. Ordinary garden 

them has to bo cheap, sage is slightly tonic, and “sage tea’* is an old home i (‘t jute }'arn can he 

fqr rhpqt^fT thnn linpn remedy for ills. But mostly we use sage as a condiment nparlv white 

lar cneape r man linen —to flavor sausages or meat dressing or cheese. nuirn wniu 

or even cotton, be- or dyed attractive 

cause sacks and other things of this sort are colors, and is sometimes mixed with cotton 

meant to be used once and thrown away, or linen for various more dignifiefl uses, such 

So when people all over the world began as the webbing in chair 4)olt()ms or hangings 

buying sugar and coffee, the manufacturers for informal rooms. 

had to look about to find cheap containers. The troulflc with it is Unit it does not last 


Why Most of Our Jute Comes from India 

They foun(l the best material for their 
purpose in India, where the natives had been 
using it from as far back as men could re- 
member. This material is called “jute,’^ 
from a native name. Since it became .so 
popular, people have tried to grow' it in 
various other warm, moist climates, ])ut most 
of it still comes from India — largely, perhaps, 
because the natives there are more willing 
to do the ‘‘retting,” or preparation of jute, 
than anyone else is. 

For this retting is not a pleasant job. Jute 
is a stout herb, and the fiber is in the stem 
of it. The process of retting consists in get- 
ting the fiber out. Sometimes the plants 
are allowed to dry for a time so that the 
leaves may be stripped off as a beginning. 
Sometimes the whole plant is dumped into 
the trench or pool where it is to be allowed — 
and encouraged — to rot. For that is the 


or dyed attractive 
colors, and is .sometimes mixed with cotton 
or linen for various more dignified uses, such 
as the WTbbing in chair 4)oltoms or hangings 
for informal rooms. 

The troulflc with it is that it does not last 
very long. Unlike cotton or linen, jute iiher 
begins to weaken very ( 4 uickly wafh age and 
in the end will nearly fall ajiart. lUit it lasts 
long enough to ]x‘ used on a gigantic scale 
for the making of bags which can serve their 
brief purpose and then be throwm out as 
rubbish. 

What Is a Condiment? 

When you put mint sauce on lamb or 
mustard on roast beef, you tlo not do it to 
make them more nourishing. Neither would 
sage or horse-radish or coriander make very 
filling foods. But we like these things just 
the same?- —because they make our food taste 
better; they give it a sharper flavor. Long 
ago the French called such things “condi- 
ments” (kf)n'cl!-mSnl)— from a Latin word 
which means “to season.” 

Spices arc seasoning too, of course, but 
the things we c:all concliments all come from 
simple herbs that grow in temperate climates 
such as those of Europe and the Unitc<l 
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This is a turpentine still, or distilling plant, in Florida. 
The “stiller,** or operator, is listening to the sound of 
the boiling turpentine, for every change in the sound 

Slates. Indeed, some of them come from 
well-known garden i)lants, or even from fa- 
miliar weeds of the fields. So some people 
w'ho live in I he eountry still grow or gather 
tlieir own condiments. lUit many more of 
us buy them all prepared for use. d here are 
w ide acres of commercial gardens where they 
are grow'n for sale. 

Where Mustard Comes From 

About the most familiar of all condiments 
is mustard — that old friend of ham sand- 
wiches and “wieners.” Did you know’ that 
the wild mustard which llaunts its gay yellow’ 
Jlowers from many a farmer’s cherished hay- 
field is the same mustard which wc buy put 
up in jars? That is, we buy the dark brown 
seeds it bears after the}' have been ground 
up to free them of the oil of mustard they 
contain. 

Mustard is a relative of cabbage, and so 
is liorse-radish, another popular condiment. 


it makes tells him of the progress of distillation. This 
process separates the oil from the cruder parts of 
the oleoresin, or crude turpentine. 

Horse-radish grows wild all over Europe and 
Asia, ])ut has been grown in gardens in 
America. It is the roots that we eat, not 
tile see<l. .All that has to l>e done to them 
is to clean and grate them- and not put too 
much on our food lest we blister our tongues! 

Hut condiments are oftener made from 
seeds like mustard than from roots like horse- 
radish. Coriander (kr/rl-aiiMer), celery seed, 
and caraway all belong to the parsley family 
and come from European herbs related to 
ordinary celery. livery one of these savory 
seeds contains a strongly-scented oil, and it 
is for this that the cooks like them. It 
would be too hard on our stomachs to eat 
great quantities of these pungent oils, but a 
little of them gives food a llavor nothing else 
can give it. 

Then there are the condiments which come 
from European herbs of the mint family — 
summer savory, sw’eet marjoram (mar'j6- 
rSm), thyme (tim), sage, and mint itself. 
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These too have fragrant oils. But in this 
family of herbs the oil is scattered through 
the leaves instead of being all in the seeds. 
And, except in mint proper, the oil keeps its 
flavor even when the leaf is dried. So we 
buy these condiments in dry powder made 
by cleaning and grinding up the leaves. 

Most condiments 


the '"linum,” or flax plant, from which we 
also make linen; that is why it is named 
‘‘linseed” oil. A good deal of it is grown and 
produced in the United States. We use lin- 
seed oil to make some kinds of soaj), too, 
and — as you would guess from the namt^- 
to make linoleum. But by far its most im- 
portant use is in the 


are very simple to 
prepare. But there 
is nothing simple 
about curry powder. 
It is made of the 
powdered leaves of 
the curr>" tree and is 
mixed with over fif- 
teen powdered spices 
and fragrant leaves! 
1 1 is as hard to digest 
as it is to make; so 
one has to be careful 
about eating much 
of it. Yet in India, 
where it is made, and 
among many Euro- 
peans and Ameri- 
cans, its strange, 
pungent flavor is 
thought the best 
thing in the world to 
season eggs or rice. 

It is astonishing to 
see for how many 
things we use oil 
made from plants. 
We have written 
special stories about 
some of the oils we 
eat — olive oil and 



Photo by U. S. Departmeut of Agriculture 

Those of us who live where it is too cold to grow cotton 
will probably not recognize this pretty plant— for the pic- 
tures usually show immense fields of it like one blur of 
white. But here are the little white puffs that furnish our 
summer dresses and cover the oil-bearing seed. 


paint trade. 

Tung oil, or Chi- 
nese wood oil, dries 
with a hard, shiny 
surface. For centu- 
ries Chinese and 
Japanese j)ainlers 
have known tliis, and 
so have mixed tiing 
oil with various 
colors to make 
enamels dry cjuickly 
and with a l)right, 
hard finish. 

d'hen, on the other 
hand, there are some 
oils which are valu- 
able because they 
])raclically nt‘ver dry 
all. 'fhis kind of 
oil we sometimes 
mix with other things 
t () m a k e s o a j) . 
Uemi)se(‘d oil, which 
grows all t h rough the 
North 'I'emperate 
Zone, illiiie (il'I-pe) 
oil, which comes from 
the East Indies, shea 
(she) butter, which 
comes from Africa, 


cacao butter- -and about one or two wc and cottonseed oil, a large jiart of which 


take for medicine, like castor oil. And there 
is a special story about palms, too, which 
tells of the uses of palm oil. But there are 
many other vegetable oils, and they have 
many other uses. Wc use them to lubricate 
machinery — that is, make the parts slip 
easily over each other — to make soap, and 
above all to make varnishes and paints. 

Some oils are valuable because they dry 
up in a special way. Perhaps the most im- 
portant of these is linseed oil, used all over 
the world fof mixing paints. It comes from 


comes from the United States — all these we 
put into different kinds of soap. Cottonseed 
oil goes to the making of salad oil, too. Rape- 
seed oil, which is produced in Europe and 
India, wc use to oil machinery and some- 
times to give light when it is burned. Almond 
oil is the aristocrat among vegetable oils, for 
w'e use it to make perfumery. 

How You Can Find Resin 
If you live where there are i)ine trees, per- 
haps you have sometimes noticed a little 
hard Imob of dried gum on one of them, or 
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Here is a field of broom corn, waving its tops in the not? This particular field is in Oklahoma; on the 

wind an proudly as ordinary corn — and why should it wide prairies there broom corn is a favored crop. 


even (lL‘^c()vere(l llu* gum i)ef()re it has dried, 
oo/ing out from a \N()und in the hark. 7'his 
.strong-smelling, gummy sap is called resin 
(rf‘//in)- you will oljserve that the word is 
spelled with an “e.’’ 

What Is Oleoresin? 

\ow certain kinds of pine trees, and a few 
other plants, liave resin which is much more 
complicated -and much more useful — than 
orilinary resin. For a great many years men 
have been tapping such trees just as we tap 
trees for majde sirup, and taking out what 
is called oleoresin (o'le-6-rf*z'in). 'T his is a 
strong-smelling, oily liquid. In its natural 
state we call it “crude turpentine.” 

Out of this oleoresin, or crude tur])entine, 
we get all sorts of very dilTer<*nt useful things. 
We get common turi)cntine, which is valu- 
able in making varnish and in mixing with 
paints that are to dry with a dull finish in- 
stead of a glossy one. By separating all the 
impurities and keeping only the linest oil, 
we get also oil of turpentine, which is a 
valuable medicine. 

Then there are the by-products, the most 
important of which arc rosin and pitch. The 
word “rosin” — spelled with an “o”— is really 
only another form of resin, but it has come 
to have a very special meaning. It is the 


waxy substance with which we rub the bows 
of violins. It has a great many other uses 
too' it i.s put into soa]>, into special kinds of 
varnish, into certain cements, into paper, 
into shoemaker’s wax. It even goes into 
some kinds of ointments and plasters. 

When everything else that is usable has 
been taken out of oleoresin, what is left is 
pitch. And this is useful, too. It is a sort 
of vegetable tar, sticky and blackish-brown. 
Sea water ha'^ a ver>’ hard time passing 
through it, so ships’ ropes are often soaked 
in it ; and it is made into oakum to smear 
over the side^ of wooden shi])s. 

Gifts from the Pines 

All these things, and others besides, are 
made by the action of chemicals on crude 
turpentine. The turjien tine- bearing j)ines 
arc frugal trees that uasio nothing, and yet 
manage to be very generous in their gifts 
to us! 

There is one kind of resin which has to be 
mined like coal or iron. This is amber, the 
clear, golden-brown substance we see so often 
in beads and the stems of fine pipes. Deep 
in the earth it has lain for thousands, perhaps 
millions, of years, and it comes to us like a 
voice from the unbelievably distant past. 

Amber is really a fossil, just like the bones 
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of mammoths or the shells of sea creatures 
that lived millions of years ago. It was once 
soft, sticky gum on the bark of trees. Some- 
times a bit of bark or a twig, or even a tiny 
insect, would stick in it and the gum would 
close over the little creature forever. Water 
cannot get into true resin, and so it does not 
rot; and whatever is 
inclosed in it does 
not rot, but is kept 
exactly as it was 
while uncounted 
ages roll by. 

Finally the shores 
of the Baltic Sea, 
where most of our 
amber was formed, 
began to sink, d’hc 
bits of resin were 
buried, with infinite 
slowness, under the 
earth or under the 
sea. There they 
hardened at last, 
and became amber. 

Sometimes it is 
washed up by the 
sea, and sometimes, 
especially during the 
last two centuries, 
we dig for it. 

If you rub a piece 
of amber, it will be- 
come charged with 
electricty. Perhaps that is why the ancients 
used to think amber was a witches’ stone, 
and wore ornaments made of it for charms. 
It is certain that our word “electricity^' 
comes from the Greek word meaning “am- 
ber." 

How Amber Tells an Ancient Story 

Electricity no longer seems to us like witch- 
craft, but we still admire amber, although not 
for the making of charms. We have found a 
way not to waste even the scraps left over 
from working on it. These used to be thrown 
away, but now they are heated under pressure 
and then pressed into large cakes; when 
cooled these are exactly the same as the 
natural lumps. The things caught in the 
amber tell us much of life in those antique 


days. And “clouded amber," which looks 
as though a fog had lieen imjirisoned in it, 
saves for us some of the very air of that 
time, for the cloudiness is due to tiny air 
bubbles caught in the gum. 

More amber comes from East Prussia than 
from anywhere else. But you never can tell 
riT-i where the waves will wash up a 
lump or two of it. Only a few 
years ago a piece was found on 
Staten Island, within the limits of 
New ’S’ork C ity. 

What Is a Broom Made of? 
Imagine sweei)ing {)ut the flirt 
with a bunch of llowers! d'hat is 
exactly what we do whenever we 
use a broom. I'or brooms and 
whisk brooms are all mafle of 
bundles of dried llowcr stalks of 
the plant called l)rf)om corn. 

This kind of 
corn is only a 
second C()usin of 
the Indian corn 
whose rij)e ker- 
nels w’e munch 
with such relish 
It is a member of 
th(‘ family of sor- 
ghums (sdr'gum), 
tall grasses which 
have many other 
uses besides the* 
making of 
brooms. One sorghum profluces .sorghum 
sirup, w^hich is clear and sweet as molasses. 
Others produce grain; and one, the Johnson 
grass, is a valuable “fodder," or food for 
animals. Most of these grasses are now 
grown in America as well as in the Orient. 

But one group of sorghums is grown only 
for its stiff, wiry Howxt clusters. The flowers 
are a little like those of Indian corn, but the 
grain is not good to eat. It is the flower 
stalks that are useful. They are long, jAume- 
like, and very tough, and when bunched to- 
gether make excellent brooms. 

Of course that is why we call this sorghum 
broom corn, and why we grow a great deal 
of it so that we may keep our houses clean. 
There are several varieties. Some have long 
flower stalks and make long brooms; then 







Above is a drying rack full 
of broom corn, and to the 
right a bale of broom corn 
all ready to be made up 
into brooms. 
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there is a dwarf variety with such short stalks 
that they are made into wliisk brooms. The 
growers, cjuite appropriately, si)eak of the 
llow'cr clusters as the “brush.” 

Hroom corn is almost a desert plant. It 
has nearly twice as many roots as Indian 
corn, and can get along on very little water. 
Perhai)s that is why its tlow'er clusters get so 
tough and wiry, and consequently so con- 
venient for careful housewives. 

The Amazing Story of Petrified Wood 

If you ever happen to travel in Arizona 
or certain other parts of the West, some 
curio dealer will Ijc sure to try to sell you a 
bit of beautifully colored stone that looks 
like j)oli.shed w'ood. Jt is used only in the 
making of curios. If you just look at it, 
without feeling its hardness or testing its 
weight, you may very easiU’ think that it 
really is wood. 

1 he curiv) dealer will say, “It is |)etrified 
wood.” He will mean that it is wood wdiich 
has turned into stone, but you will have to 
gt) to the geologists to hear how this wonder 
carnc* about. 

It did not hapj)en all in a moment, as 
peoi)le wTre turned to stone in the old legend 
of the iMedusa. Nature does just as strange 
things as that, but she usually does them 
very dclibt*rately. The making of her petri- 
fied (pet'ri-fi) forests took millions of years. 

Perhaps sixty million years ago there were 
dense forests in the regions around Arizona, 
one of the places w here petrified wood is now 
found. Arizona is desert to-day, but in that 
far-awray past not only did trees grow' there, 
but when they fell they fell into water. 
They were soon covered b}’ a muddy slime 
of water and fme silt. 

Such a fallen tree w’ould become w'ater- 
loggcd, and w'oukl lloat around half sunk in 
the water until, pi'rhaps, it came to rest 
against a sand bar. Here it would lie — 
perhaps for millions of years. Little by little 
a very slow’ chemical chiingc would be taking 
place, a change due to the composition of 
the w’oodj the water, and the minerals carried 
in the water. 

This is wdiat was happening: ver}' gradu- 


ally the woody ti.ssue w^as being replaced by 
the slimy w^ater and the silt. As each part iclc 
of the w'ood rotted away its jdace woukl Ik* 
taken by a filmy ma.ss of silt, until finally 
the log would be a log no longer, but a J 3 icce 
of soft rock. But the soft rock w’ould be 
exactly like the log in shape and structure, 
down to the finest wood cell or pore. 

A silty “log” like this would never of itself 
make the hard, beautifully polished and col- 
ored jietrificd wood your curio dealer offers 
you. But the “log” did not stay stranded 
in the water forever. The climate w’as chang- 
ing and geology was w'riting another chapter 
in the history of Arizona. In time the “log” 
was surrounded by fresh deposits of gravel 
or coarse .sand, too coarse to enter into its 
structure as the silt had. Then our “log” 
W’as slowly covered, along with its fellows, 
by layer after layer of the sand. After an- 
other million years or so the whole mass, 
“logs” and all, W’ould be buried deep in the 
earth. Tlien enormous pressure w’cighed 
iiI)on it for uncounted ages. It is this final 
long-continued pressure which turned the 
“log” into real stone— made it into “j)etri- 
iied” w'ood. 

A Forest of Stone Trees 

So in a way the curio you buy is really 
wood, and in a way it is not wood at all. 
More exactly, it is rock which has driven 
out wood and taken the form of the wood 
for itself. 

The j)et rifled logs on the surface of the 
earth to-day have been uncovered by the 
lasliing of the elements. In Arizona there 
are over a hundred square miles of these 
deposits; and in 1006 the region w'as made 
into a National Monument of Petrified For- 
ests, The logs here are all from fallen trees, 
and must have had some such strange his- 
tory as we have described. But in Yellow- 
stone Park are stumps and trunks of petrified 
trees standing just as they grew. These can- 
not have had exactly the same story, of 
course, but the process must have been very 
similar after all. 

One does not have to read fairy tales to 
learn of marvels! 
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WHICH ANIMALS GAN WE EAT? 


Note: For basic information For statistic 

not found on this pa^e, consult consult the R, 
the general Index, Vol, i Index. 

I nteresting Facts Explained 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


What is meant by “meat^’? 9— 
3^7 

Why meat is important in our 
diet. 9-317 

How man made sure he would 
have meat wlienever he wanted 

it, 9-3 1 » 


Where most of our meat comes 
from, 9-318 

Plow much meat does the United 
States produce each year? 9™ 
318 

'Fhe work of the cowboy, 9—320 
Uattle raising? to-day, 9 -320 


Things to Think About 


What is the best source of prote- 
ins? 

Why did ancient man have to 
eat all his meat at one time? 

What birds are eaten for food 
by man? 

What special skills did cowboys 


need ? 

How have railroads chan«^ed 
methods of cattle raisint^? 

How has cold storage affected 
the meat industry? 

W'hy do many people think it 
wron^ to eat meat? 


Picture Hunt 


How did Buffalo Bill get his 
name? 7-279 

How is refrigeration made pos- 
sible? 10-514, 519 


Why did man tame certain ani- by herdsmen? 9— 3 tp 

mals? 9 317 VVhat kind of cattle was almost 

What has happened to the*Wild wiped out by man? 9-320 

West? 9 318 What animals have replaced the 

Why are cattle branded? 9—319 American bison? 9—320 

What animal was always feared 

Related M aterial 

Why have the buffalo and the How did Buffalo Bill get his 

Indian almost disappeared? name? 7-279 

7—279 How is refrigeration made pos- 

How does the body use protein? sible? 10—514, 519 

2-361-63 

Leisure^titne Activities 

PROJECT NO. I : Visit an ice visit a meat-packing concern and 

making plant, 10-517. learn how long meat may be 

I^ROJECT NO. 2: Tf possible, stored there, 9-324-25. 

Summary Statement 

Prehistoric man had to hunt have a ready supply of meat at 

for his meat, and ate it as soon all times. Tn cold storage we can 

as he found it, because he knew preserve dressed meat for 

no way of preserving it. To-day, months, 
we herd the tame cattle and so 




Long before the dawn of history man had tamed a 
good many of the animals, for tus herds gave him a 


much more certain food supply than hunting did. 
Most of those animals are still herded to-day. 


WHICH ANIMALS CAN WE EAT? 

Why Is It That a Beast with a Hoof Makes a Fine Roast, While 
the Flesh of a Four-footed Animal with Claws Is 
Likely to Turn Our Stomachs? 


1 ’'1 FEW years ago someone j)ut a cow 
into one of the big parks in Xew 
_J York, just so that the boys and girls 
there might have a chance to see one. The 
boys and girls had been drinking milk and 
eating beef all their lives, but half of them 
had never seen a cow! They had really 
seen the lions oftener — at the zoo. 

Since that is so, we may as well talk a 
little while about where our meal comes 
from and the animals that give it to us. 

First of all, what is meat? Long ago the 
word was used for any kind of footl, and 
even now when we say “meat and drink'* 
we really mean “food and drink." But the 
word now means the flesh of a certain few 
animals, mainly cattle, sheep, and swine - 
they are almost the only four-footea beasts 


^\e eat. The lie^>h of flsh is never called 
meal, and that of birds usually goes under 
the name of the bird it comes from. 

So when we si)eak of meat we almost 
surel\ mean the flesh of cattle or sheep or 
]>igs. The main reason why their flesh is 
.so important for us is tliat meat is rich in 
protein (pro'te-in), a substance that builds 
us up and makes us strong. 

Now there was a time when all the animals 
were wild, and when man was about as wild 
as any animal. In those days he went 
out and killed any animal that he could 
eat; and he then ate far more flesh and 
far less grain and vegetables than he does 
now. If he had good luck, he might 
have a great feast; if not, he would go 
hungry for a while — for it was some time 
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before he found out how to keep his meat 
from spoiling. 

But there came to be more and more men 
in the world, and fewer and fewer animals. 
The men had killed too many, and now they 
had to do something about the situation. 
So they started to tame the animals. Then 
they could kill one when they needed it, 
without going on a hunt; and far more im- 
portant, they could breed the animals and 
have far more of them right 
around the home than 
there had ever been in 
the forests before. 

Of course the 
animals werb 
not tamed for 
meat alone. 

Some of them 
were used for 
beasts of bur- 
den, some for 
their milk, their 
wool, their eggs; 
some even mainly 
for the fun they gave 
as pets. But mostly they were 
tamed and kept for the food 
they gave. And so it has kept 
on down to our day, when 
herds and droves in millions 
are kept for food all over the 
world — though not right 
around most of our homes! 

Still there are only a few animals that 
we have found it wise or po.ssible to tame. 
Many of them cannot l^e tamed, because 
they are Ux) tierce or becau.se they die out 
in captivity. Many of them, including 
nearly all the flesh-eating animals—lions, 
tigers, and the other big cats, wolves, dogs, 
and foxes — are hardly fit for man to cat. 
Only a few of the creatures with claws are 
good for eating — though rabbits and squir- 
rels are often eaten, and occasionally bears, 
raccoons, and ojiossums. 

Hoofs and Meat 

Nearly all our meat comes from animals 
with two-toed hoofs, and the vast jiart of 
this from cattle, sheep, and swine; some of 
it, in various lands, from goats, buffaloes. 


yaks, reindeer, llamas, and alpacas. Even 
among the hoofed animals there are many 
that do not thrive when tamed; so various 
kinds of deer, antelopes, goats, and sheep 
are still left wild, though they are hunted 
as game and are excellent meat when brought 
in. 

With the birds it is about the same way. 
The birds of prey, like tlie eagles, hawks, 
and owls, are not good to eat. Many of the 
others cannot be tamed or do 
not thrive in captivity, 
though some of tliem 
are hunted Tor tlieir 
flesh —pheas- 
ants, grouse, 
ptarmigan, par- 
tridges, quails, 
snipes, plovers, 
woodcocks, and 
several kinrls of 
geese, ducks, 
and pigeons 
that remain 
game birds liecause 
they always stay wild. 
Only i few birds have been 
tamed for food * mainly chick- 
ens, geese, xlucks, turkeys, and 
])igeons. 

The vast part of our meat 
comes from the cattle, sheep, 
and swine that we raise, fo 
give some iflea of it, we may 
say that in the United States alone we pro- 
duce several million tons of beef a year, still 
more pork than beef, hundreds of thousands 
of tons of veal, and nearly as much lamb and 
mutton. 

The Western Cowpunchers 

This makes a tremendous industry. Some 
of the animals may be seen almost anywhere 
we may go into the country, but the vast 
herds and droves of them grow up in the 
West to fill the great plains where the 
bison once grazed in peace. Millions of 
cattle, in herds of tens of thousands, were 
turned into the prairies by the ranchmen 
who owned them and put under the care 
of the cowboys who kept guard over them. 
It was an exciting life, and what we 
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The wild, dangerous life of the open 
plains is fast disappearing, and with 
it the hardy “ranger,” who feared 
neither ipan nor beast and was as 
cool in the midst of a mad stampede 
of cattle as the modern traffic po- 
liceman is in a crowded thorough- 
fare. 
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call the ‘‘Wild West” grew uj) around the 
herds. 

The cowboys were a hardy and fearless 
race, expert in the saddle and dead shots 
with the rifle or revolver. They needed all 
their skill and bravery to round up their 
half- wild herds and to keep them safe from 
wolves and mountain lions, from Indians 
and from the white cattle thieves called 
“rustlers.” And a whole legend and lit- 
erature of cowboy life took form around 
these men, as we see it in many a moving 
j)icture to this day. 

On the screen and in the circus we have 
seen them do their marvels with their ponies, 
their guns, and their lassos. Hut in the old 
days out West tlie marvels w^ere everyday 
matters, because they had to be. A man 
had to do wonders on his pony if he was 
going to stop a few thousand cattle that 
wx‘rc starting a stampede, and still other 
wonders with his ro])e if he w\as going to 
tie up every cow' to Imind the owner’s mark 
on her; and yet more wonders if he was 
going to keep off all the clever Indians and 
rustlers w’ho wrere always ready to drive off 
a section of the herd over the open plain. 


And then the cowboy had his work when 
the time came to drive a herd to market. 
The herd could not go ver>' fast, for it had 
to gra7.e every day. It must be kept near 
the water. Every night it must be rounded 
up and guarded by the cowboys all around 
it. Every day it must push on. 

Now it is all changed. The ranches have 
wire fences all around them. The wolves 
and mountain lions are far fewer. 'Fhc 
trains carry the beasts to market. The 
bad Indians have gone to the happy hunting 
grounds, and the rustlers know that cattle 
cannot travel so fast as cowboys in auto- 
moliiles. T'hc cowboy is going too; in a few 
more years the lasso is likely to be a lost art. 

The raising of the cattle is only half of 
the meat industry'. Tutting it on the market 
and distributing it all over the world is the 
other half. And vast as it is, that is really 
a very modern business. It was built u[) 
only after we found out all about cold 
storage and canning; it w’as then that the 
vast stockyards and packing houses grew' 
up To-da\' they gi\e us th(‘ great bulk of 
our meat, though (juick freezing in small 
lot al unit^ is last t oniiiig into la \ or. 


Long before the pioneers drove the fifst cow westward, 
the great plains of North America were covered with 
herds of buffaloes, cousins to the cattle that still graze 
there to-day. Those were the creatures that furnished 
fresh meat to the Indians, who hunted them on their 
swift ponies or in ambush shot them down with bow 
and arrow. Then the white man came, and the mag- 
nificent creatures were slaughtered so cruelly and so 
recklessly that only a handful are left to-day. 
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The STORY of MEAT PACKING 


Reading Unit 
No. 2 


WHERK OUR MEAT COMES FROM 


Xotr: For basic injorraation 
not joumf on this page, consult 
the general Index, Vol. ijy. 


For statistic at and current facts, 
consult the Richards Year Book 
Index. 


I nti^resting 

How the butcher's industry 
started, 9-323 

How the packing houses were 
made possible, 9 323-24 

Old-time methods of preserving 
beef, 9—326 

How meat animals are sent to 

Things to 

Why was a great deal of meat 
wasted in the past? 

How did trains and refrigerator 
cars create meat centers? 

What causes moat to spoil? 

How did [:)eople years ago keep 
meat from spoiling? 

Picture 

What do we do with most of the 
corn grown in the United 
States? 9-325 

Rehited 

Why were cowboys necessary 
years ago? 9 318-20 

How many ways are there of ob- 
taining ice? 10-514-19 

L. eis ure^ti me 

PROJECT NO. 1: Learn from 

what parts of the animal the dif- 
ferent cuts of meat come, 9^ ^28. 
PROJECT NO. 2 ; Visit a' big 


Pacts Explained 

the packing houses, 9-326 
How animals are handled in the 
packing house, 9 326-28 
The products from each animal, 
9-32«, 329 
Stockyards, 9-329 

Think About 

How can you be sure that the 
meat you eat came from 
heal t hy an imals ? 

J >oes a modern well-to-do man 
eat more or less meat than the 
same man did a century ago? 

Hunt 

From what part of the animal 
does chuck steak come? 9- 
328 

Material 

How can you keep food fresh 
when you go camping? 14- 
552 

What are bacteria? 2-12, 21 
A ctivities 

market to w^hich carloads of meat 
are shipped daily. Study the 
refrigerator cars and the han- 
dling of the meat, g-329. 


Su tn mary State ment 


Tn days gone by, each locality 
had a few butchers who actually 
killed and cut up animals for 
meat, because there was no way 
of getting meat from great dis- 
tances. The railroads changed 
all this^ and now we buy meat in 


stores. Beef cattle are raised out 
West, shipped comfortably in 
cattle cars to a great city, and 
there are painlessly killed. Then 
they are cut up, and the meat is 
inspected by government agents. 
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Above: In the amokehouse, where 
hams are smoked in hardwood smoke. 


< by Ss» iff Si Co. 
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Our boy is very proud of his jolly little 
porker, for he raised the animal himself, 
and has just seen it take a prize. This 
young stock grower belongs to one of 
Uncle Sam’s prize stock clubs. 

■WHHIE OURMEAT COMES FR® 






l^liuto by LI 8 L>«pt. of A 4 iriculture 


It Is a iMng Story from the Day When Men Just Ate a Beast 
Where They Could Find Him to the Day When We 
**Pack” Fifteen Million Animals a Year 
in a Single City 


A ll over town the butchers arc selling 
beef, and all over the country the 
farmers are raising cows. Vet the 
butchers never buy them from the farmers. 
I'hcy may even go on selling beef for many 
a year without ever seeing a cow. So where 
does the butcher gel his beef? 

It is (|uilc a story, and it goes back a long 
way. Of course there was a time when 
every man was his own butcher. He just 
killed an animal and ate it — and he ale it 
. right on the spot, or very near, since he 
knew no way to keep the meat from si)oiling. 
As the years went on, he found out a good 
deal about raising his own animals for food, 
and about keeping the meat. By that time 
there were a few' men who took the job of 
killing all the animals that were to be eaten. 
Then the farmer raised the animals and sold 
them to the butcher; and the butcher pre- 
pared the meat and sold it to everybody. 

And that was the way all down through 
the centuries to our own time. But in our 
own day there has been a vast change. 


Now there are really no butchers left at all, 
of the kind our fathers used to know', al- 
though any man who sells meat is still 
called a ‘^butcher.” 

When our fathers were boys, every farmer 
was raising cattle and hogs, and possibly a 
few' sheep. On the farm he killed as many 
of these as his owm family would need to 
eat. The rest he drove into tow'n and sold 
to the butcher there; and the butcher sold 
the meat to his customers. 

Now that was a wasteful system. For 
one thing, nearly all the parts of the animal 
that could not be eaten at once were simply 
thrown away. In the small quantities in 
which the butcher deiilt, it did not pay to 
keep these parts, and a vast amount of 
wealth was wasted. For another thing, 
there had to be a great many little butchers, 
scattered all over the country, for the animals 
could not be driven very far to market; 
and there w'as a good deal of w^aste in having 
so many men in many places doing what a 
few of them in one place could do better. 



IMtotoR hj Swift 4c Co., uud Swum Nut'I Rys. 


In many countries meat is still hung up outdoors to large packing houses as shewn in the inset every 

dry — an open invitation to all insects and disease- precaution is taken to protect meat, and so to safe- 
breeding germs to come and make merry. But in the guard the health of those who will eat it. 


And for still another thing, the ways of 
keeping meat from spoiling were still a little 
primitive; so the butcher could handle only 
a small quantity, and could hardly ship it 
at all. 

But it was the best that could be done. 
The farmer had no trains to take his animals 
far off to some great packing center, but 
must sell them right at home. The butcher 
had no refrigerator cars to carry his meat 
all over the world, but must sell it over 
his own counter. And so they kept right 
on in the ancient fashion. 

Glimpses at a Great Packing House 

Then came the fast train, and the farmer 
could send his beasts a long way to the 
market. Then came also the refrigerator 
car, and the butcher could ship his fresh 
meat all over the world. These two things 
made a revolution in the business. There 


arose a few great centers to which the beasts 
could be sent from all over the country and 
from which the meat could be shipped out 
all over the world. At that moment the 
little local butchers disai)t)eared, and the 
vast packing houses came to the fore. 

The packing house is so big that it works 
with a great saving, each man doing his own 
bit quickly and expertly. It is so rich that 
it can emi)loy every aid of science to give 
us good, wholesome food. It deals in such 
vast quantities that it can save all the parts 
of animals which used to be thrown away, 
and turn all these by-products into wealth. 
The result is that j^ople in England may 
now get better beef from Chicago or Ar- 
gentina than they ever used to buy from 
their own local butcher, and may have a 
hundred other kinds of things, from glue to 
buttons, made out of the parts of the beasts 
that used to be thrown away. And all these 
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things they can have cheaper tlian before. 
Now before we go on talking about the 


“packing house. And that is the name 
that still clings to the great houses in Chicago 


great packing houses, we miglit say a word and elsewhere, whor,c business is not to salt 
about the ways we used to have of keeping our meat but to keep it fresh. As .so often, 


meat long before there were any such houses. 

Meat spoils only because certain bacteria 
(bak-te'rl-a) — which are very tiny plants — 
get into it, and long ago we found out several 
ways of keeping the bacteria from working. 
They cannot work in the cold. 

So if meat is put on ice. it 
will last for a good 
while, and if it can 
be kept frozen it 
will stay good for 
years. Nor can 
the bacteria 
work in 

for m 

in their industry. 

That why the 
Indians in the 

on the 

plains, where it is very 
hot and dry, used to keep 


we keep the old word for a new thing. 

When the vast herds of cattle, sheep, and 
hogs first began to dot the western plains, 
they still had to be driven to market on 
their own feet, d'hat was very wasteful, 
too. They could go only very 
slowly, for they had to 
^ ' ’/v graze every day. Even 

then they might lose 
deal of 

. weight on the 

L ^ frip, and they 

would certainly 

to 

the 

for 

carrying the beasts. 

I'he cars have a good roof, 
but have plenty of air spaces 


their meat by cutting it into riuito by Northern Panhe u.>. have plenty of air spaces 

thin strips and laying it out in The old picturesque life of the cow- I)etween the boards on the 
the hot sun to dry. It became uoLpictri it" ‘‘heroes si'les. Tlw animals are packed 

nearly as hard as leather, but *“",8°"® the way of the knights i,, clo.se enough to keen them 
It \\as still pretty good food they ruFed the plain; and they will from falling over as the train 
when it was soaked again and speeds on, but not so close as 

boiled. The Indians called it to make them suffer. The cars 

“pemmican,” but the white people gave it for sheep and hogs arc double-decked, and 
the uglier name of “jerked meal.’’ carry twice as many animals as would a car 

In most places the air is too moist to make with a single lloor. 
pemmican. But the white people found Once the cars are loaded, the train starts 
out how to dry their meat in the smoke, off at exprc.ss speed for the packing house, 

and so protect it from bacteria. And that Everything must be done to get the animals 

is why we still have “smoked ham” and there quickly and in good condition; though 

“smoked beef.” if it takes more than twenty-four hours, the 

Nor can the bacteria work in salt. It train is stopped and the beasts arc all un- 


draws out the water from their Uny bodies, 
and so kills them. Long before we began 
freezing meat, on any large scale, wc used 
to have a great deal of salted meat to last 
through the winter. We still have plenty 


loaded and fed. After a short rest, they 
will go on again. 

Shower Baths for the Hogs 
At the end of the trip they are put into 


of it to-day, as in our hams, though of small pens with plenty of food and water, 
course we like most of our meat fresh. Now Then they are carefully weighed and inspect- 
long ago we used to salt our meat by packing ed. Any that are ill or injured are put aside, 
it away in barrels with the salt. So the After a rest of a day or two— and after a 
place where we salted meat was called a shower bath for the hogs — the animals are 
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When they arrive at the 
stockyards the animals 
are unloaded at once into 
paved pens, where they 
begin to feed. Then they 
are inspected by govern- 
ment officials — as shown 
below — and any that are 
ill or unsound are re- 
moved before the buyers 
appear to buy for the 
various packing houses. 


The buyers task 
is an extremely 
important one 
On his judgment 
of the live crea 
ture the profits of 
the packing house 
largely depend. A 
glance will often 
tell him how 
valuable an 
animal is like- , 
ly to be as 
meat. The 
live stock com < 
ing to a stock- 
yard is con- 
signed to a 
commission 
firm, which 
takes a com- 
mission from 
the shipper. 


The Union Stock Yards in Chi 
cago, where these pictures were 
taken, are operated by a sep 
arate company, quite dis 
tinct from the pack 
ers. The stock 
gu 


animars 


weight. 






.t: 
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A steer is not ail beefsteak. He yields a great many 
different “cuts,” some much less expensive than others 
and just as nutritious. A skillful housewife knows 

killed. They never suffer, as they some- 
times did in the old days of the local butcher. 
They die instantly, without ever knowing 
anything about it. And then the marvelous 
system of the packing takes care of them. 
The animal is immediately slung on an 
overhead trolley and carried rapidly ])ast 
a large crew of expert workmen who skin 
him and cut him up into the many parts, 
which all go e.xactly where they belong. 
With each workman doing his own little bit 
at an ^imazing speed, a big steer will be all 
carved up and delivered to the cooler in 
half an hour — though in that time many 
another steer will have been passed on by 
each w orkman. 

Where Uncle Sam Steps In 

At every point the meat is insj^ected by 
government officers. When it is finally 
ready for shipping it is examined once more; 
if all is well it is then stamped “U. S. In- 
spected and Passed.” Thus consumers are 
protected all over the world. 


how to use the cheaper cuts and make them appetizing. 
Above you may study the geography of the whole 
creature — and the butcher can tell you still more. 

What do we get frotn one good steer? 
If he w'cighs 1,100 ])()unds, he wall give us 
about 608 [K)unds of meal, of the following 
kinds: 


Porterhouse and club 

5 ; j)ouii(ls 

Sirloin 

47 “ 

Rib 

51 " 

Round and rump 

97 “ 

Chuck 

“ 

Mlscellan(‘()us 

2 2g 

d\)lal 

608 “ 


This leaves 492 pounds that we do not 
eat. But the hide goes into leather the 
oleo oil into oleomargarine (o'le-o-mar'ja- 
ren), the horns into combs, brush handles, 
and many other things, the bones into 
buttons, knife handles, and all sorts of 
knickknacks. Nor is that all. The hoofs 
make glue, and the intestines make cover- 
ings for sausage — those of the sheep making 
strings for musical instruments and tennis 
rackets. Wc call it “catgut,” but we get 
It from the sheep. The soft hai^*^ from 
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When fresh meat goes traveling overland it has its 
own “Pullman** coach. A refrigerator car, such as is 

the cows’ ears give us “earners hair” brushes. 
'Fhe waste fats and lards make soap, and 
anything that will do for nothing else is 
lurnerl into fertilizer— to grow more grass, 
to feed mure animals! Nothing goej> to 
waste. 

'riiesc arc just a few of the “l)y-y)roducts” 
of tlie jmckers. They make the world a 
great deal richer. Anyone can see that be- 
fore the day of the great packers about four 
hundr(‘d j)ounds of every steer was thrown 
away. 

In hogs there was much less waste. A 
hog is so fat that if he weighs 300 pounds, 
we can eat 240 jwunds of him. Hut there 
are many things to do with the rest. The 
pork we get from hogs is sold either fresh 
or “j)repared.” The ham and shoulders may 
be first pickled and then smoked for some 
twelve hours. The sides are made into bacon. 
Nearly all beef and mutton is eaten fresh. 
.And large amounts of the meat from all 
three animals are made into sausage. 

From the packers the meat goes in re- 
frigerator cars all over the country to 
branches in many cities and indeed to dealers 
in many parts of the earth. 

The Union Stock Yards in Chicago are 
the largest in the world, and are one of the 


shown above, is kept at a low temperature but is never 
so cold as to freeze its contents. 

marvels of big business. Thousands of people 
go do see them every year. Fur over three 
(juarters of a centun' Illinois has handled 
each month many hundreds of thousands of 
animals, valued at millions of dollars. 

Where Are the Big Stockyards? 

There are similar stockyards in many 
other cities, but the largest ones are in the 
great “corn belt'* of the u]>per Mississippi 
Valley and in I'e.vas. It is in these region^ 
that most of the stock is raised. For corn 
is the best food to fatten cattle, and es- 
pecially to fatten hogs. With so much corn, 
it is no wonder that the United Slates grows 
more hogs than any other country. There 
are ten million of them every \car in Iowa 
alone. So outside CTicago, the gre;itest 
packing houses jire in or near Kansiis C'ity, 
Omaha, Fast St. Louis, South St. Paul. 
Siou.x Uity^ St. Joseph, Fort Worth, Pitts- 
burgh, and Denver. 

In the export of beef to other lands the 
United States ranks high among the countries 
of the world. Argentina, Uruguay, Aus- 
tralia, and Holland are other leading ex- 
porters. Tn the e.xport c^f pork the Ihiited 
States leads, followed by Denmark, Holland, 
Ireland, and Canada. 
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Reading Unit 

No. 3 


“THE FRIENOUV COW, ALL RED 
AND WHITE’’ 


ror basic mjorination 
not joiind on this page, consult 
the general Index, Vol. /j. 

Interesting P 

The products we ^et from the 
cow, 9-33 i 

]Milk from animals other than 
the cow, g-332 
I'he cow’s ancestors, 9-332 
different breeds of cattle, 9 -333- 
34 

'rhe amount of milk a cow can 

Things to 

Why is a cow valuable, dead or 
alive? 

How did man breed the cow of 
to-da> ? 

What arc the special qualities 
of the four favorite breeds of 

Related 

Where does the word “pecuniary” 
come from? 7 503 
How do bacteria help us to make 
cheese from milk? 2-20 

T eisure^ti n 

PROJECT NTO. I : V^isit a large 
dairy at milking time, 9-^ ^5-^6. 
PROJECT NO. 2: Visit' a 
creamery near your home, 9-S37- 
PROJECT NO. 3: Ppur some 
fresh milk into a bottle that has 

Summary 

Dairy cattle are not bred for 
meat, but for milk and cream pro- 
duction. The milk is kept as free 
from bacteria as is possible and is 


For statistical and current facts, 
consult the Richards Year Rook 
Index. 

'acts Explained 

give, 9 -332-34 

Why milk is carefully handled 
during and after milking, 9 
335 

Hf)w you get safe milk at your 
door, 9 - 335 ' 3 ^'> 

How evaporated and condensed 
milk are made, 9-338 

Think About 

dairy cenvs in this country? 
What are the records for milk 
and butler fat production? 
Would goats be more cppvenient 
milk animals than cows? 


JV1 ateria! 

How did Louis Pasteur’s work 
make our lives safer? 13-- 
367-68 

e Activities 

been boiled, and cork it with a 
boiled cork. I.et it stand on 
your window sill. What happens 
to warm milk on standing? Why 
should we keep milk cold? 


Statement 

carefully refrigerated. It is pas- 
teurized to kill harmful bacteria, 
and shipped in sterile tanks or 
bottled in sterile bottles. 
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On a dairy farm everythinR centers around the big bam. fed on fermented fodder that has been stored in the silo 

Here are the machines that milk the cows and the ones ~ the tall white tower standing close to the barn. But in 

that separate the rich cream from the skim milk. In fine weather they wander about, safe and happy behind 

bad weather the cows stay in the barn, where they are fences that keep them out of trouble. 


'The FRIENDLY COW, ALL RED and WHITE” 

This Is the Story of All That Is Done in Dairies, 

Big and Little 


S AN thinks of himself as the lord of 
creation, but how badly off he would 
be without his faithful animals to 
serve him! How meager his food would 
seem, and how chilly his clothing! Most 
of all he would miss the cow. She has been 
called man’s best friend. All her life she 
gives us her milk, the best food there is for 
babies and growing children and one that 
we can make into cheese and butter besides. 
And when she is dead she gives us her llesh 
to make beef, her hide to tan for leatlier, 
her hair for mattresses, her hoofs for glue, 
her bones for buttons and knife handles, 
and other parts for soap and fertilizer. She 
pays us many times over for the grass and 
hay, the corn and oats and bran, that are 
her simple diet. 


But there is one thing she asks besides 
her keep, and one thing she must have. 
That is kindness. If her milk is to be rich 
and flow in abundance she must always be 
treated gently, must be kept clean and 
comfortable, and given intelligent, patient 
attention. 

She is not a newcomer among us. For 
century upon century she has been our 
friend. The lake dwellers, who I'.ved in 
Switzerland ten or twelve thousand years 
ago, kept cattle like ours, and so did the 
early Egyptians. In those days the milk 
was not so \Tiluable. There was much less 
of it, and during the winter cows “went 
dry.” But plowing and other hea\y work 
was done by oxen long after men had tamed 
the horse. Those sturdy, patient beasts 
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This senous face belongs to a milking shorthorn. In 
return for her careful breeding, she will give rich milk. 

helped the pioneers lo break many an acre 
in our own new land. 

Various other animals used to help the 
cow furnish our milk sup|)ly. In many 
countries to-day sheep and ^oats are kept 
for their milk. In the deserts of Asia and 
Africa men get it from camels, in India from 
the zebu and water buffalo, in Tibet from 
the yak, in Lapland and Northern Siberia 
from the reindeer, and in Arabia and a few 
other places from horses and donkeys. 

But none of these animals can comj)etc 
with the cow — partly because she has been 
improved by centuries of breeding and partly 
because she is descended from ancestors that 
were themselves good milk producers. For 
you must know that cows, as we have them 
to-day, never lived in a wild state. I'hey 
are the result of the taming and crossing of a 
good many different animals, some of which 
still roam the plains and forests of Asia and 
Africa. The urus, gaur, zebu, banteng, and 
buffalo are all thought to be forebears of the 


Cow. Of these all but the last are natives 
of India, Indo-China, and Malaya, d'he 
buffalo is an American cousin to them, closely 
related lo the yak of Central Asia. 

Of course there are a great many kinds 
of cattle to-day. Some are raised mainly 
for beef and others mainly for milk, for the 
best milkers are usually poor for beef and 
the l)est beef cattle, as a rule, are not good 
milk producers. Dairymen do not agree as 
to which breed is best for their purposes. 
In America the most j)oiHilar breeds are the 
Holstein (hol'stin), Jersey, Ciuernsey (gurn'- 
zl), and Ayrshire, in the order named. But 
the Shorthorn, Brown Swiss, Dutch Belted, 
Devon, and Norfolk find favor in some places. 

The Holstein ct>mes to us from Holland, 
and was known in the valley of the Rhine 
two thousand years ago. I'he herds of hand- 
some big black-and-white tows that you see 
from tiu? (ar windou are Ilolsleins. Fhe)’ 
are famous for the amount of milk they will 
give. 

Where the Jersey Comes From 

'I'wo little islands in the Faiglish Cliamu*! 
give us the two n(‘\t most |K)|)ular breiMls 
for Jerseys and (iuiTiisevs an' named for the 
islands they came from.^ Milk from thesi* 
cattle is very rich and finely llavoretl. d'lu* 
two breeds are closelx' related but may be 
told apart easily I'liough. Both are small, 
lean, and graceful, and are colored a beautiful 
soft tan; but the (iuern.sev is larger than the 
Jersey and is marked with white. Jerseys 
were being bred before America was ever dis- 
covered. 

Tlie hardy Ayrshire comes to us from .Scot- 
land, and thrives in a cold climate, like that of 
Canada. But it is beginning to make its way 
in warmer countries, such as Mexico and 
Australia. 

The Shorthorn, formerly called the Dur- 
ham, is an all-round breed of English origin. 
It can suit itself to all sorts of conditions, 
and has made some unusual records in butter 
and milk production. From England come 
the Devon and the Norfolk, too. Holland 
sends us the Dutch Belted, and Switzerland 
the Brown Swiss. All of them have found 
favor in the New World. 

The dairymaids who milked the cows at 
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C The graceful, gentle 
Guernsey, of a ^oft tan 
and white. 

The different 
breeds of cattle in 
the world to-day 
grew up under 
widely varying con- 
ditions, and the 
members of each 
breed tend to thrive 
best in a climate 
such as their an- 
cestors were used 
to. So one breed 
does well in one 
place, and another 
breed in another 
place. 



G — The white-and-brown Ayrshire, 
a Scotch breed which has inherited 
great hardiness from a long line of 
sturdy ancestors. 




D— The dainty Jerrey, much 
like a deer in form and col- 
oring. 

Cattle were so important to 
early men that wealth was 
measured in them. We are 
told that Abraham was rich 
in cattle, and bills often were 
paid in oxen instead of in 
coins. That is why the 
Greeks, w'hen they began to 
use money, stamped it with 
the figure of an ox. The 
Egyptians worshiped a bull, 
and the Hindus were forbid- 
den to shed the blood of an 
ox. And any Roman who 
killed an ox without some 
good reason for doing so was 



E — Dutch Belted, jet black with 
a white belt. The breed came 
originally from Holland. 




F — The Devon, a small, hardy, 
red cow that comes from Devon- 
shire, in England. 




Jto by r. 8 l>pp(. uf Asnoulture 
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WHERE OUR MILK COMES FROM 



I’holu Ijy KmiUK 


Few cows are pampered as these New York State cows ity, heated by steam, and artificially cooled from over- 
are. Their luxurious milking barn is lighted by electric- head. Do you wonder that bossy looks self-satisfied? 


the lime of the Civil War would be ama/ecl 
if they could suddenly go back to work 
to-day — they would have to spend a great 
many more hours milking. Careful brmling 
and feeding have increased a cow’s su])ply of 
milk enormously in the past fifty years. 
The average cow now gives 4,500 pounds 
of milk a year, with about f8o pounds of 
butter fat in it. Hut there are many cows 
that give over 10,000 pounds of milk in a 
year, a fair number that give 20,000, some 
that give 30,000, and a few that are nearing 
the 40,000-pound mark, do give a large 
amount of milk a cow must come of a long 
line of good milkers. One i)urc-bred cow 
will produce as much milk in a month as lier 
wild ancestor would produce in a year, and 
she may earn as much money for her owner 
as forty cows of inferior breed could earn. 

Cows differ greatly as to the richness of 
their milk. One prize milker gave 33,465 
pounds of milk in a year, and in it was 1,349 
pounds of butter fat ; another cow of the Siime 
breed gave 37,381 pounds during the year, 
but it contained only 1,159 pounds of butter 


fat. Now the farmer who sells his (ream to 
be made into bmler wanU to o\Nn cows lliat 
will turn out milk very rich in fal. Hut the 
man who sells his milk whole to the consumer 
or to a big milk -distributing conijiany is 
glad to have cows that giv(' a gr(‘at d(‘al of 
milk 

The Cow That Gives Most Cream 

.So, you see, it is hard to say what breeds 
are best. A Holstein will give a great deal 
of milk, but a Jersey’s milk will be richer. 
She will give her own weight in butler fat 
in a year. One pri/e-winning Jersey gave 
16,425 [KHinds of milk in one year, and in it 
were 1,141 pounds of butter fat - only 18 
pounds of butter fat lc.ss than was given by a 
Holstein that produced over 37,000 pounds 
of milk. Another champion butter producer 
in the United States was a Holstein which 
gave 1,500 pounds of butter fat in a year. 
Naturally she was a possession of the greatest 
value to her proud owner. She has been 
beaten by a wide margin, however, for breeds 
are constantly being improved. 
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Young cows arc called heifers (hgf'er), and 
are not known as cows until they have their 
first calves, which is usually when they are 
two or three years old. A baby calf is fed 
on milk alone for the first two weeks. Then 
a little meal is given it, and when it is big 
enough to chew a cud it is fed a little grass 
or hay. 

Good pasturage, with a little ground 
grain, is all a cow needs in summer to give 
good milk. But in winter the lack of fresh 
grass must be made up, if she is to keep up 
her record. For this reason the modern 
dairy farm in temperate climates often has 
what is called a silo (si'lo). 'I'his is a tall 
rf)und air-tight building that looks like a 
stumpy tower. It is made of cement and is 
built near the cattle barn. In it is kept 
green fodder for winter feeding. Usually this 
fodder which is called “ensilage” (<?n'sl-laj), 
or more often simply “silage” (sT^laj) — is 
made up of corn-stalks, leaves, and all — 
which is chopped into small [)ieces and put 
into the silo while the corn is green and full 
of juice. But clover, alfalfa, cow peas, sun- 
llowers, oats, millet, .soybeans, and other 
green crops are used for silage, too. 

Bacteria Grow in the Silo 

Now because the silo is air-tight the green 
stuff in it cannot dry out. .And neither does 
it decay, for those amazing tiny plant forms 
that we call bacteria (bak-te'rl-a) begin to 
grow in it and make it ferment- just as 
they make apple juice “work” or milk turn 
sour. 'Fhis ferment keeps the silage from 
rotting, and so the green food is j)reserved 
all winter. Silage is to cattle what canned 
green vegetables arc to us. 

• rhe milk that you find in a bottle at your 
door in the morning has been milked per- 
haps hundreds of miles away, where great 
herds browse in peaceful pastures watered 
by little streams. Twice a day they <come 
lowing, with swollen udders, to the barns 
to be milked. Sometimes this is done by 
hand, and then it is hard and skillful work; 
but often it is done by machine, and then 
one man can tend the machine that milks 
every cow in the barn. The workers, the 
barns, the utensils, and the cows themselves 
are all kept spotlessly clean. After the milk 


has been taken from the cow it is strained 
and cooled at once, in order to keep it from 
souring, and then it goes rattling off in great 
cans to the milk station. There it is pas- 
teurized fpas'-ter-iz); that is, it is heated, 
in the bottle, to between 131® and 158° F., 
is kept at that tem|:)erature for a few minutes, 
and then quickly cooled. 'Phis kills all sorts 
of harmful bacteria and such germs as tho.se 
of tuberculosis; and besides this, it keeps the 
milk sweet much longer. 

How a City Gets Its Milk 

When the milk has been pasteurized it is 
carefully scaled with a seal that bears the 
time of pasteurizing, and then it is shipped 
by train or truck to the distant city. Some- 
times it is not pasteurized till it gets there. 
All night the trains come steaming in, and 
by four or five in the morning the milk 
trucks arc ready to carry their loads from 
house to house, and leave every bottle at 
its own door. 

'Phis milk is clean and pure and whole- 
some, hedged about by law on cvery^ side 
for the protection of the millions of people 
who will drink it. How different from the 
day when a single shiftless faFmer could 
spread typhoid germs through a whole com- 
munity by diluting his milk with impure 
water! 

The city of New York uses hundreds of 
millions of gallons of milk and many million 
gallons of cream every year — and eveiy’ ship- 
ment in this great lake of liquid is tested for 
purity and cleanliness and for freeclom from 
germs. 

Of course there are cows in every part of 
our country; we produce many billions of 
gallons of milk a year, and the quantity is 
all the while growing. New York produces 
more milk and cream for direct sale than 
any other state, but she is far behind Wis- 
consin in the total value of her dairy protiucts. 

For of course the dairy ing industry sup- 
plies us with a great many things besides 
raw milk. In the United States it gives us 
hundreds of millions of pounds of creamer}* 
butter a year — and almost half as much again 
is made on the farms. It gives us thousands 
of tons of cheese, millions of pounds of con- 
densed and evaporated milk, and hundreds 




WHERE OUR MILK COMES FROM 



UtiotTMi courteay The Uorleii (^oniiiuii> 


These pictures show you the progress of milk from the the milk is taken and a test il made for purity. Because 

cow to your own door. In a clean stall in her country no pains are spared in order to keep the milk pure, all 

barn the cow is milked by a sterile machine twice daily. the machinery in this plant is taken apart every 24 

The pure milk is then taken in large cans like those at hours and thoroughly cleansed. From the country re- 
top right to the receiving station. There, as you see at ceiving station the milk next goes in insulated tank 

the left in the center of the page, the milk is poured trucks like the one above to the city pasteurizing plant, 

into a vat, which weighs it. Then the temperature of Such trucks carry up to 38,000 pounds of milk. 
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coiirteny Th« Boniett Cftnipaiiy 

At the pasteurizing plant the milk is pumped from the 
tank trucks into these giant glass-lined holding tanks, 
upper left, whieh keep the milk at an even 40° F. From 
the storage tanks it flows to clarifiers to be checked for 
refuse, and then to the homogenizer. Homogenizing is 
the process of breaking the butterfat globules into tiny 
particles which distribute themselves evenly throughout 


the milk. Then comes pasteurizing, the job of quickly 
heating the milk in tanks like those at upper right to 
i6o‘' F. and then rapidly cooling it to 35*^. Now the milk 
is ready for bottling by the machine shown at the left in 
the middle of this page. Every minute 140 quart bottles 
are filled and sealed. They are put into cases and 
sprinkled with ice and at last are delivered to you. 







of millions of gallons of nourishing ice cream, in the milk has been boiled away, the milk 

It is only of late years that the sale of is forced through a strainer so fine that the 

evaporated and condensed milk has grown little globules of fat are very much reduced 

so large. 'I'he first person to can milk was in size and scattered well through the milk 

Gail Borden, who started putting it up in Then they cannot rise as cream. 

1856 in Connecticut. He added sugar as a Now, after the government test for quality 
preservative. Finally a way was found to has been applied by the chemist, the milk 

“evaporate” unsweetened milk. To do this is ready to go into cans. It is poured into 

the milk is heated in a closed metal tank them through a little round hole in the top 

from which the air is drawn out. When it of each can, and then the can is sealed with 

reaches a temperature of about 140° F., a drop of solder. The can of milk is now 

the milk begins to boil, for though it is far sterilized by being brought well above the 

below 212°, the ordinary' boiling point, the boiling point. This kills all the bacteria, 

water in the evaporating milk can turn to and the milk will keej) indefinitely. In 

steam at a much lower temperature than making “condensed” milk, more water is 

would be necessary for boiling it if there removed than for “evaporated” milk. “Con- 

were air in the tank. This is a great ad- cenlrated” milk Ixis been robbed of more 

v'antage, for the flavor and quality of the water still— and powdered milk is quite dry. 

milk are not so much changed as they would All of them are of great use for cooking and 

be if it were brought to a higher temperature, other purposes, and may replace milk en- 

When about forty percent of the moisture tirely when necessary. 



PhoU) by Kwiuc Oalloway 


In the hush of late afternoon the cows make their way have eaten their fill of sweet grass and want now to be 
along a sun-flooded lane toward the dairy bam. They milked and turned out into the cool evening pastures. 
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The STORY of BU'TTER 


Reading Unit 
No. 4 


THE STORY OF BUTTER 


\otr: For basic irt format ion 
not found on this pa^(\ consult 
the general Index, \'ol. 75. 


F or statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting^ Pacts Explained 


II<»\v butter making began, g— 
.^40 

How butter was iiiacJe in the 
past, g 340 

Iltnv butter used to spoil, g— 341 

W’hat Pasteur taught us about 

Thinjls to 

What have donkeys to do with 
making butter? 

W’hal part of milk is used tf) 
make butter? 

\\ hat invisible things often 
spoiled l)Utter? 

Picture 

How do women in India make 
butter? g 34 I 

Why must a churn have a 
plunger? g 341 

W'liy did men once think that a 

Related 

How did Louis Pasteur helf) man- 
kind? T 

What dye is used to give butter 
an attractive color? g 305 

Wdiat is the next best thing to 


butter making, g— 341 
('reamer ies that make butter 
9-341-42 

How the cream separator saves 
time, g-342 

Phink About 

How did Louis Pasteur help the 
butter industry? 

Why is salt often added to but- 
ter? 

Why are bacteria added to sweet 
cream in making butter? 

Hunt 

donkey must be used to make 
butter? g 341 

What is the difference between 
“tub’’ and ‘‘print’' butter? g- 
342 

IVIaterial 

butter? 9-372-73 
What is a good substitute for 
butter when you go camping? 

14-552 


I^eisure^time A ctivities 


PROJIX'r NO. i: Buy some 
fresh, chilled sweet cream. C’hurn 
it with an eggbeater or beat it 
with a spoon in a deep bowl, 

Sumntfiry 

Butter was onc'e used as an 
ointment. It could not be eaten 
because of its bad taste and 
odor. To-day, because of the 
work c:>f scientists like Pasteur, 
butter is fresh, appetizing, and 


Butter will float to the top and 
buttermilk will be the licjuid at 
the botlc^m. 

Sttitcfnent 

nutritious, ('ream is pasteurized 
to kill undesirable bacteria, then 
the pri>per bacteria are added 
for flavor. The cream is then 
churned in big tanks until it 
turns into butter. 
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THE STORY OF BUTTER 



HAT do you su]3pose it was that first 
gave men the strange notion of jolting 
cream about until it turned to butter? 
Certainly wc might use cream for our coffee 
and cereal every day for a lifetime and yet 
never dream that it could be made tc> yield 
the rich yellow substance that we like so 
much on our bread. Xow it is true that the 
first butter maker lived so far back in the 
past that his name is lost to fame, for butter 
was known several thousand years ago. 
But when we say that even to-day there 
are certain primitive lands where butter is 
made by jolting the cream along on the 
backs of trotting donkeys, you can make a 
shrewd guess as to how we first found out 
how to make it. For early men w'ho carried 
milk to quench their thirst on a journey 
w'ould soon learn not to be surprised tc find 
masses of yellow fat floating about in it 
after a good stiff gallop. 

But it was a long, long time before butter 
making became the art that it is to-day. 
In fact, really good butter was rare even 
fifty years ago. The sort that men first 
made must have had a very unpleasant 
taste, for butter is quick to pick up odors — 


and early men knew' little about cleanliness. 
And the animal skins in which all liquids 
had to be carried wouUl hardly improve the 
butter’s already strong Jjavor. So the men 
of old did not eat the butter they made 
from the milk of their sheep and goats. 
They burned it in lamps or used it as an 
ointment. 

But little by little, as people became more 
cleanly and cows grew commoner, the ways 
of making butter improved. The more 
careful housewives learned to skim off the 
cream with a ladle and stir or beat it in a 
bowd or jar until the butter “came.’' And 
then they learned to make a plunger, or 
“dasher,” an implement with a long straight 
handle that carried on its low'er end a set of 
flat wooden bars. This could be worked 
up and down in a keg of cream, and for a 
long, long time that was the only kind of 
churn the dairymaid ever knew. For butter 
was always made on the farm where the 
cows were milked, and indeed thousands of 
farmers’ wives make thdr own butter still. 

Now in those days good butter was largely 
an accident. All sorts of things could spoil 
It, and no one knew just what they all were. 
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Of course if the cows got into the onion patch 
it was easy enough to tell what had gone 
wrong! But in a day when no one kept ice 
and flies 
were plen- 
tiful and 

//f 


Up and down, up and 
down, she must move the 
plunger until the 
butter comes. On 
many a farm 
the household 
still eats 
butter made 
from the 
milk of its 
own cows. 



the milk 
had to stand in 
the cellar or 
spring to kce]) 
cool, all kinds of 
tiny plant or- 
ganisms — which 
w'c know' as bac- 
teria (luik-te'- 
rl-a) — could get 


The donkey may be 
as stupid as Aesop 
said he was, but he 
was probably the first 
butter maker just the 
same. As he jolted 
faithfully along with 
his master's supply of 
milk slung over his 
back, he turned it 
into butter as well as 
any chum could do it. 


the cream by introducing for himself just 
exactly the right bacteria. Now, if he took 
pains to keep everything absolutely clean, 
his butter never w'ent wrong. It was 
always sweet and appetizing — and 
the addition of a little salt would 
make it keep a long time. 

Perhaps you have noticed that the 
butter maker wx are speaking of is 
no longer the housewife or the dairy- 
maid. At about the time when Pas- 
teur’s discovery w as teaching us how- 
to make good butter, the modern creamery 
was beginning to ap})ear everyw here in the 
countryside. This was a factory 
where butter could be made ac- 
cording to exact, scientific 
metluxls. It took the work 
out of the housewife’s hands; 
and since 1856, when the first 
creamery w-as built, in Orange 
County, Xew' York, the in- 
dustry has growm so large that 
w’e have thousands of cream- 


a start in the 

cream and produce enougli flavors 
to bring the farmer’s wife to the verge 
of despair. 

But at last science came to the 
rescue. About the middle of the last 
century a great French scientist dis- 
covered that it is the presence of 
. bacteria which makes milk sour. His 
name was Pasteur (pas'tflr'), and so 
we say that milk has been “pasteur- 
ized” (pas'ter-iz) when those bacteria 
have been killed by a process that he 
discovered. He found out, too, that 
the reason why cream that has stood, 
or “ripened,” for a few days will yield 
up its butter sooner is that lactic acid 
bacteria have been at work. These 
two discoveries taught the butter maker how 
to keep unpleasant odors out of the butter 
by pasteurizing the cream, and how to ripen 







In some parts of India to-day the native women use this in- 
genious device to lighten the work of churning. Even so, it 
must take a good deal of time. How much easier to telephone 
to the comer grocery I 

cries, some of w'hich make many millions of 
pounds of butler a year. The creameries of 
the United States i)roduce twdee as much 


THE STORY OF BUTTER 


butter as those of any other nation — i,6oo,- 
000,000 pounds a year. Of this vast amount 
Minnesota makes the most, with Iowa and 
Wisconsin ranking second and third. 

On a modern dairy farm every’thing is 
spotlessly clean. The cows are curried and 
cleaned before they are milked, and every- 
thing is done to keep the delicate fluid from 
picking up odors. As soon as the cows are 
milked, the milk is run through an amazing 
machine known as a separator. This has 
done more than any other machine to make 
the modem creamery possible, for in a few 
minutes it takes out the cream that use<l 
to need twenty-four or thirty-six hours to 
rise on the milk. The cream is then cooled 
— how much faster than when it had to 
stand for hours in the sj^ring or the cellar! 
— and sent off to the creamery, either by 
wagon or by train. At the creamery a neat 
little test for butter fat- -discovered by 
Professor S. M. Babcock, of the University 
of Wisconsin — is applied, and the farmer is 
paid according to the actual amount of fat 
he delivers. 

The sweet cream is then pasteurized and 
the proper bacteria are added to 'Vipen^’ 


it rapidly, though butter is also made from 
fresh sweet cream. When the cream is ripe 
it is put into the churn, a huge tank turned 
by machinery. Every two quarts of cream 
will make about a pound of butter. When 
the butter has “come” — or when the fat 
in the cream has been separated from tnc 
liquid— the buttermilk is drained off, and 
the butter is washed in cold water. Then 
it is kneaded and “worked,” to get the 
water out, and salt is added, unless “sw’cet 
butter” is desired. Of the tw’o, sweet butter 
is considered the greater delicacy and brings 
a higher price, but it does not keep so long, 
("oloring matter is usually added, too, for 
butter, especially in winter, is usually a very 
pale yellow. 

A large |)arL of the milk i)roduced in the 
United States goes to the making of butter; 
and though w’e export some butter, we im- 
port still more than we send awav For 
the people of the United Stales cal, as a 
rule, more butler than most of the other 
nations do --which is a very good thing, for 
it is one of our best foods, ru.h in vilamin-^ 
and very nourishing. (irt)wing children 
should cat all the\- lan of it. 


Here in the butter print room of a large Minne- 
sota creamery, conveyors are feeding 64-pound 
chunks of butter, already inspected and graded, to 
machines which will cut, wrap, and package it for 
sale. Such a process keeps the butter clean and 
pure, for a human hand never touches it. 
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The STORY of CHEESE 


Reading Unit 
No. 5 


THE STORY OF CHEESE 


Note: For hash: inloroiation 
not jonnd on this pagCy consult 
the general Index, \'oL 75. 


F or statistical and current facts, 
consult the Richards Year Book 
Index. 


flow cheese was 
vcnlecl, 9-345 
Wliat rennet is, g— 345-46 
How rhc'ese is made in lar^e 
(luanlities, 9-344, 346, 347 

Thinj^s to 

What does renn(*t do to whole 
milk ? 

How is a curd made hard? 

Why are cheeses ripened? 

Why are there many different 
kinds of ( heese? 


(/heese ' ripening, ' 9 347 
W'hy cheese is good for us, 9 347 
The different kineJs of cheese and 
their places of manufacture, 
9 - 34 ^"^ 

Think About 

W’hy is cheese good to eat? 
Where? dcj the ptjpular cheeses 
come from? 

W'ould .Americans be better off if 
they ate more cheese? 


Interesting Facts Explained 
probably in- 


Picture Hunt 


From wliat animal docs milk for 
Swiss cheese come? 9 345 
W hat steps are followed in mak- 
ing ( 'heddar, or “.\merican," 


cheese? 9-344 

How arc finished cheeses tested? 

9-347 


Related ^Material 

What is Holland famous for? 6- 
35 » 


W’hat are bacteria? 2—12-21 
How maiw pounds of chee.se are 
made in the I'nitecl Stales each 
vear? 9 338 

Feis u re^ti m e 

FROJKC^ r NO. r: To learn the 
action of rennet, get some junket 
tablets, which contain rennet, 
and add one t (3 a glass c^f milk. 
Stir the milk for a mc^ment. 
What is the solid part called? 
Place the mass in a handkerchief 


In what kind of surroundings is 
Swiss cheese made? 6 249 

A ctizdties 

and squeeze out the whey, 9 345“ 
46. 

PROJECT NO, 2; Visit a dairy 
«)r a cheese-making plant, 9 344 
I'ROJECn^ NO. 3: Learn by 
tasting and smelling them, the 
different cheeses, 9-348. 


Sufntnary Statement 

Cheese making is a fine art. Cheese is a nutritious food he- 

The milk is curdled by rennet. cause it contains fats, proteins, 

and the curd is flavored with the vitamins, and minerals, 
products of bacteria or molds. 


343 




THE STORY OF CHEESE 


I' 


The pictures on this page show the 
most important steps in making Ched- 
dar, or “American/’ cheese. The milk 
is first heated to 86*^ F. and soured by 
the addition of the rennet, which has 
to be stirred in very carefully with a 
cheese rake (A). When this has been 
done, the milk must stand 
absolutely undisturbed . 

until it curdles. 


Half or three-quarters of an hour after the 
rennet is added, the curd is firm and ready 
to be cut into li^e cubes with a curd knife 
(D). Then more heat is applied, and there 
is more stirring, until the whey is loosened 
enough to be drained off. 




Next the curd is ditched (C) 
— raked up to allow the rest 
of the whey to drain out. 
D shows how the curd may 
be tested to see if it is firm 
enough to be separated from 
the whey. At E the curd is ( 
being matted — cut into largo 
pieces for further draining, i 


f . 


■ ^0 





Pbotcis by i7. 8. DepartJXMiDt of Acrioultura, and th« Kraft Chease (To. 
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THE STORY OF CHEESE 



£vex7 spring, from many Swiss tillages, the cattle are 
driven, to (tie rich pastures high in the dizzy Alps. 
With them go men to herd them; and often enough 
whole families or groups of families spend the summer 
in some picturesque chalet (sh&'li^O such as this one, 
shut away from the noisy world, guarding their herds. 


Then when the tang in the air warns them that autumn 
is coming, they bring their charges home again for the 
winter. These are the cows from whose milk the real 
Swiss cheese is made; it is marked ‘^Switzerland*' to 
show that it actually comes from there, for the same 
variety may be made in other countries. 


THE STORY of CHEESE 

This Story Will Tell about the Art and Science Which Go into 
Making a Food That Is Richer than Any Meat 


EX could not help inventing cheese. 
There was the milk, which nothing 
could keep from souring in those good 
old days when ice W’as seen only in winter 
and no one knew how to sterilize a jar or 
bowl in order to keep it clean. And there 
was the curd that formed after the milk had 
• soured. Surely it was too precious to be 
thrown away. At first it doubtless was 
eaten raw' — just to save it. But it was not 
a very appetizing dish, and little by little 
the painstaking housewives —or perhaps 
“tent wives’^ would be the better word, 
since men at that time must have led a 
roving life, tending their flocks and herds — 
the painstaking wives and mothers learned 
to press the water, or “whey,'* out of the 
thickening curd and to make the cheesy 
part into quite a pleasant dish. And from 
that far-off beginning, long before the daw^n 


of history’, there gradually grew up all our 
varied processes for making cheese. They 
must have been fairly well developed long 
before anyone thought of making butter. 

The story goes that long, long ago a trav- 
eler starting out on a journey, in the days 
when any liquid had to be carried in a bag 
made out of skin, once put a small quantity 
of fresh milk into a cow’s stomach, and took 
it with him to quench his thirst on the way. 
On the whole it made rather a neat container, 
and he probably expected that the milk 
w’ould keep sweet at least for a day. Imagine 
his surprise, then, when he w’ent to take a 
sip, to find that the contents of the bag had 
turned into thick curd. 

Now w'e have no way of knowing whether 
the story is true or not, but surely the dis- 
covery of “rennet” must have come about 
in some such way. For if the traveler’s 
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bag had been made out of a cow's fourth for 
stomach — and all cows have tliat many — che< 
it would have contained in its lining an acid onb 
that curdles milk very rapidly. Nowadays 
we extract this acid, called “rennet,” from 
the stomach of a calf, and use it to form the h 
curd in the milk that is to be made into mill 

cheese. Indeed, the acid is to cheese making 
about what yeast is to bread making. It 
is used for every kind of cheese eATe})t the 
“cottage cheese” which we make at 
home. This is nothing a 
but the pure curd with 
a little cream added. 

Now during all the Jg 

centuries from that far- HP T 

off time when “cheese” W ^ 

was first invented until ^ 

the middle of the last A .. 

century, all the cheese ^ 
that was eaten was . T 

made at home. And i 

many were the kinds 

that were invented, - ' 

Every country, eve^^’ viiutoiiy u. a oepartm. •lit of AKriiMilturr* 


for centuries. But we call it “American” 
cheese because for so long it was about the 
only kind one could buy here. 


Tiny Plants That Make Our Cheese 

It is fairly simple to make. When the 
milk comes into the cheese factory it is 
weighed and put into the cheese 
^ large oblong tank sit- 
ting inside a still larger tank 
is kept partly full 
of warm water. The 
warm water around it 
^ keej)S the milk at a 

tem])erature of about 
^^^H Fahrenheit. To 

this milk tiny 

k httl(‘])LintsealU'd la( tic 

acid bacteria (l>ak-te'- 
rba) are added. They 
/ arc too small to be seen 
'^10^ with tht‘ nakecl eye, but as 

they grow rai)idly and 

multij)ly the\' turn the milk 
'*a»irr. sour. If the (‘lie(‘se is to ])e 

|ly the first cheese a rich yellow, a vt'getable 


Every country, ever}’ vijiuu»»i> u. a Depart uu-nt of AKru-uiturr* si)ur. If the (‘lie(‘se is to ])e 

district, one might al- “Cottage cheese** was probably the first cheese a rich xellow, a vt'getable 
mnet CTV' ever made, and many of US, like this good cook, ,.1 11 1 

y ' - » still think it decidedly worth making. As for the matter is addt'd. 

had its own especial little donkey and its master, perhaps they are the too. 

«tvl#» r»f \rnr.Ar ^^st pair who made checsc with rennet— the man , 

st}^ le oi cnetse. Alan\ ^,y putting milk in a cow*s stomach, and the 1 herT”the rennet IS ])ut in 

of these were a good donkey by carrying the sack slung over his :Lf)(>ut three ounces lo a 
deal alike, and many thousand lu.unds of milk. 


w'cre pretty poor and have not come down to 
our own day. But the better kinds \vere 
made with cvcr-increasing care, and even 


Wit AAiaiA ff-l . • . . 

stomach, and the 1 hennhe rennet is ])ut in 

:k slung over his :Lf)(>ut three ounces lo a 

thousand jiounds of milk. 
Under its jxnverfiil action a thick curd has 
formed at the end of only thirty or forty 
miruitcs-”Vou know how long it takes the 


to-day the famous dairies of Switzerland and curd to form in milk that is stalling in the 
Germany and Holland are tended by spotless refrigerator. The curd is cut u]) into small 
dairymaids who give to the making of their pieces, the whey is drained off, and the whole 


precious cheeses all the skill and pains that mass is allowed to cook for some half hour 

their grandmothers and great-grandmothers or more in a temperature (ff about 95° E. 

have given for centuries past. The choicest Again and again the curd is cut and turned ^ 

cheeses in the world are still often made by and stirred to get the whey out, and when 

hand, to the tune of the whirring windmill it is fairly well drained it is put through a 

and the clump of wooden shoes. milling machine that breaks it up into small 

What Is American Cheese? particles. 

JNow" IS the lime to add the salt — some 

But after 1850 cheese factories began to two or three pounds for every hundred 

spring up in this country everywhere, and j)ounds of curd. When the sjilt is thoroughly 


eventually the farmer's wife turned that 
branch of her toil over to the machines. 
Much of the cheese that our factories turn 
out is like the English Cheddar cheese, which 
has been made near that old English town 


mixed with the curd, the whole mass is left 
to cool until it has a temperature of about 
80® Fahrenheit. Then it is ready to be 
vrapped in cheesecloth and go into the 
“hoops,” or moulds, in which it is pressed 
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into shaj)e by hyclraulic j)owcr -that is, 
power supplied by a heavy j)ressurc of 
water — though in some small factories a 
hand press may still be used, 'riicsc moulds 
are of a good many shajK*s and sizes, and 
are known as prints, twins, llats, longhf)rns, 
and young Americas, „ 
but the cheese that goes 
into them is all alike. 

Eighteen hours in the 
the cheese 

into its j)ermanent 1 

IjlllllljllllM 

most of the moisture. 

Then begiijs the “rip- | f 

ening,’' one of the most 
im[K)rtant st.i'^fs of all. F ' 

Tor it, the cheese is 

taken out of the ])ress Jt 

and .slor(‘(l in the curing | 1 

room, where at first i^ J W * ■ 

thoroughly rijHMied, 

organisms, such as bac- V. \ 

teria and various kinds *•' ^ oo 


the subject that cheese of any single kind 
can be turned out uniformly excellent every 
time, for all sorts of slight variations in 
making, and especially in ripening, will 
change the flavor. 

We in the Unitcfl States have been very 
, ■ , J>low to learn what a 

an equtd weight of l)eH, 

(prr/ic-ln; which is 
necessary forgrowihand 


of mould, have done Not all the care in the world will make every cheese for repairing our bodies. 

-1, w come out tastiug like every other cheese. So a rr^i • -ii 

th(ir Vork, it htis dt- sampler goes about among the cheeses and plugs [irotein in milk or 

veloped the rich tang them as one might a watermelon, to discover how cheese is in the form of 
, / , . ,, good each is and bow sharp it tastes. , , 

that marks the reallv a sul)^lance known as 


that marks the really 

goo<l cheese. An underrijic cheese is always 
flat and tastelc.ss. 'I'he famous Slillon cheese 
that comes from England is allowed to ripen 
for two years. 

Four Hundred Kinds of Cheese 

Now all of ihe various cheeses — and there 


Now all of the various cheeses — and there 
lire .some four hundred kiiuls— may be classed 
ill eighteen gcMieral tyjies, and these in turn 
fall into a few larger classifications. Eor 
instance cheese is “hanr^ or “soft,'^ accord- 
ing to the amount of water it contains and 
the way it is ripened. It nia}' be made of 
skimmed milk, whole milk, or even have 
extra cream added, or it may contain the 
milk of cows or goats or sheep. It may be 
sea.sonecl with pimcntocs or various herbs, 
or it may owe its flavor to moulds of ditTerent 
sorts that grow in it as it rijicns. Ikii it is 
only since scientists have been at work on 


casein (k.'l'se-m). Chee>e is rich in vitamins 
and calcium, and is ea'^ily digested. 

So our u^e of chcc>e is growing. We are 
learning to make a good man\- of the choice 
foreign kinds, and altogether turn out hun- 
(lred> of millions of pounds a year. We cat 
ju'^t about all of this, an<] then import a good 
deal besides. Wisconsin leads in the indu'^- 
Iry. She manufacture^ enormous (Juantitie^ 
and a large variety, and Sheboygan, on Lake 
Michigan, handles more chee.•^c than an\' 
other city in the world. New York comes 
next as a cheese-producing state, and Oregon 
third. New Zealand ex^xirts more cheese 
than any country in the world, and Holland 
and Canada come second and third. 

How romantic the roll of those old cheeses 
soundsi The names are the names of places 
whose inhabitants had the ingenuity to turn 
out a perfect product, sometimes centuries 
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ago. France has given us the racy Roque- 
fort (rok'for'), made of sheep's milk and 
ripened in natural caves near the town for 
which it is named. It is rather hard, and 
is mottled, almost like marble, wdth a blue- 
green mould. From France, too, comes 
Brie (bre), a soft white cream cheese wdth a 
pronounced odor and sharp taste. Camem- 
bert (ka'm6N'bar'), a division of France, 
gave its name to a rich, buttery cheese, 
which w'e have now learned to make in this 
country by adding the imported mould to 
the cheese during the making. And Neuf- 
chatel (nu'sha'tC’F), a heavy, rich cheese 
put up in little cylindrical moulds only 
some three inches long, has about the con- 
sistency of Camembert. 

Switzerland has given us some of our 
most popular kinds, such as the w'ell-know-n 
‘‘Swiss cheese," or Emmen thaler (Cm'^n- 
ta-ler), which w^as made in the Emmen thal 
Valley, near Berne, all of five hundred years 
ago. It is very much like “American" 
cheese in consistency, but is a very light 
yellow and is honeycombed wdth holes, which 
are caused by bacteria during the ripening. 
Gruyere (grii'yar') is another Swiss cheese 
very much like Emmen thaler. These va- 
rieties are now made in all parts of the world. 

The rich Gorgonzola (gor'gbn-zo'la) was 
first made in Italy, in a little village near 
Milan. It is much like Roquefort, but has 
a green and red mould. Parmesan ([lar'mC- 
zin'), too, comes from Italy, and takes its 
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name from Parma. It is hard and greenish, 
w^ith a pronounced taste, and is used for 
grating into soup or over macaroni. Only 
skim milk goes to its making. 

Holland is known for its Edam, a hard, 
orange-colored cheese dyed red on the 
outside. It has a mild flavor. 

From the town of Limburg, in Belgium, 
the odorous Limburger takes its name. It 
is made in the form of a brick from whole 
milk, and requires great skill in the making. 
The body of the cheese, inside the yellowish 
or reddish-browm rind, is white and very 
creamy, but you must eat it (juickly, for if 
you get a whilT of it your ajipetite for it will 
be gone. The unpleasant odor comes during 
its tw'o months of ripening in very moist 
rooms. 

Brick and Miienster (miin'ster) cheese, 
from Germany, are somewhat like Lim- 
burger, and are made in much tlie same way, 

England has had a numlier of famous 
cheeses-- the popular Chedrlar; the brownish 
Cheshire, with its greenish mould; and best 
of all, the kingly Stilton, the only “double 
cream" cheese there is, for to the whole 
milk from which it is made a double portion 
of cream is added, 'fhe result is a hard, 
strong cheese, very riefq-and streaked with 
a heavy mould. It should ripen for at least 
two years. 

Our own “[)rocess" cheeses are made by 
reworking inferior cheese. What we call 
“blue cheese" is much like Rocjuefort. 
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Reading Unit 
No. 6 


SIXTY BII.I.ION EGOS A YEAR 

Note: For hash information F or ^statistical and current facts ^ 

not found on this page, consult consult the Richards Year Booh 

the general Index, \'ol. ly. Index. 

! nteresting Facts Explained 

W'hat the chicken's ancestors How we can chickens to lay 
were, 9 35 ^ more eggs, 9 ' 354-55 

How man came to have different How breeders chanj.;e eggs into 
varieties of .chickens, 9 351- chicks, 9-355-56 

52 How a chick develops from the 

The characteri.stics of chickens, 9~350^ 356, 357 

9 352 Hucks and geese, 9 “3 5 7-58 

Kinds of chickens and their s[>e- Turkeys and swans. 9- 358-59 
cial cjualilies, 9 352-54 A chicken battery, 9-359— B 

7'hiptgs to l^hink About 

W hat might hai>pen to a wild all the year round? 

l)ird which cackles after lay- How are eggs hatched scientifi- 

ing an egg? cally? 

What kind of food i.s given to W'hat hai)pens in.side an egg 
chickens? when a baby chick forms? 

W hy do modern chickens la3' W'hy do we rely c»n chickens for 
many more eggs than their an- our eggs, instead of on ducks 

cestf)rs ditl? or geese? 

How are hens made to lay eggs W'hy do we powder eggs? 

Picture Hunt 

W'hat “royal sport'" once do- How can an incubator hatch 16,- 

j)ended on poultry? 9 352 000 eggs at once? 9“356 

W hich of the birds in the picture W'hat kind of hens lay most eggs? 
are raised h>r food, eggs, or 9 3 50 

beauty? 9 353 How are some eggs preserved? 

How dicl the turkey get its name? 9“357 

9-355 

Feisure^time A ctivities 

PROJEC T NO. 1: Test a num- l>rcd. 9-356-58- 

ber of eggs for freshne.ss, i 473. PROJECT NO. 3: Get ferti- 

PROJEC 'P NO. 2: Visit a large lized eggs of different ages from 

poultry plant and learn how a farmer and open them to learn 

poultry are fed, cleaned, and how chicks develop, 9-356. 

S u tn tnary State merit 

W^e raise chickens chiefly for lighting, rich foods, cleanliness, 

eggs and meat. If we remove and selective breeding increase 

the eggs as they are laid, the hen the number of eggs laid by the 

continues to lay more. Night hen. 
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A. Jersey black giant hen. 
Being a giant, or rather a 
giantess, she eats a good 
deal — but then, there is i 
a good deal of her to be M 
eaten I fl 


All these different kinds 
. of chickens — and many y 
^ others too — are raised 
for one purpose or an- \ 

other. Some are best for 
eggs, some for eating, some 
are good for both ; and a few a 
are raised by fanciers mostly * V' ** 
for the fun of showing them 
off. 


C. Light Brahma 
hen, now bred mostly 
for show. 



D. Buff^ 
Orpington V 
hen, an- * - 
other good all- 
around breed. 




B. White 
Wyandotte ^ 
hen, good both for 
eggs and for eating. 








White i 
Leghorn \ 
• ~ hen. When 
( ' ‘ ' 'it comes to 

\ laying eggs she 
\ is queen of them 
X all. 





: ' E. Buff 
' Cochin hen. 
^ Odd-looking 
birds like this 
were very pop- 
ular once, but 
are now bred 
mostly for a 


^ F. Ply- 
mouth 
Rock cock. 
The Ply- 
mouth 
Rock is 
clearly 
“cock of the 
walk,” for 
^it is about 


H. Rhode Island 


Red hen, another 












J. Houdan 
cock. This crested 
Chanticleer is almost 
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This incubator has kept our newly hatched chicks com- cautious fellow at the right of the lower tray- --as if 
fortably warm while they were in the shell. Now a realizing that he is now on his own seems to be mak- 
“brooder” will do duty in place of their mother's wings. ing a last check of his old house to be sure that nothing 
But It will soothe them with no reassuring cluck. The has been left behind. 

SIXTY BILI JON EGGS A YEAR 

That Is the Number That Our Hens Produced in a Single Year 

during the Second World War 

|VERV time a hen IIS'; laid an c^g .she that we got nearly sixty billion eggs. These 
breaks out into a cackle. Now why were worth about one and a half billion 
in the world does she do that? dollars -more than the value of all our wheat 

•She surely has no business doing it. If crop, even though we grow a large part of 
she were wild, as all hens used to’lje, the the wheat of the world. So the hen and her 
noise would tell any of her enemies that eggs are worth a story. 

love to eat her eggs just where to look for .'\s we have said, she was once a wild 
them; and it is against all the ways of nature creature. But we think we know where she 
for a mother to tell her enemies where to aime from. In the southeastern part of 
find her babies. The other birds do not Asia there were two kinds of wild bird that 
do it. Is the hen a little lot) happy to keep seem to have Iteen tamed very long ago— 
still, or does she feel a certain sort of pride the red jungle fowl and the a/eel. One of 
in iter feat and have to tell the world? these was the parent of our chickens, or 
Nobody knows. Probably the hen does not perhaps l)oth of them; for they may well 
know either. At any rate she cannot tell. have been crossed after they were tamed, to 
What we do know is that in the United form our hens. 

States alone the hens cacklerl nearly sixty They may have first been tamed for the 
billion times in a single year. This means cruel sport of cockfighting, now happily 


351 





POULTRY AND EGGS 


forbidden by the law. But very soon the 
value of their eggs must have been seen. 
And ever since then they have been carefully 
bred, all down through the ages, to make 
them larger and better to eat, and especially 
to make them lay bigger eggs and far more 
of them. 

In China there is a written record telling 
how chickens were brought into that country 
“from the west*^ about thirty- three hundred 
years ago. They prob- 
ably came in from India, Xhis 

where they must have f ' and lei 
been raised long before that. . , 

In all the breeding we have ^ mos 

done since that day we have J 

created many different kinds 
of chickens. We now have 
them in various sizes, sha[)es, 
and colors, all goo<l in their 
various ways. We have fowls 
that weigh less than two 
pounds, and others that go 
over fifteen. In Japan there 
is a Yokohama fowl with a M 

tail twenty feet long, and an- 
o' her fowd without any ^ y 

tail at all. Some of our - 
own fowls have large, 
feather^' crests on their heads, and others 
have no feathers at all on their necks, which 
are as bare as a turkey’s. Most of our fowls 
have four toes, but the English Dorking and 
the French Houdan rejoice in five. And the 
various kinds are different in many other 
ways. 

The Crop, the Comb, and the Wattles 

But in many ways they arc all alike. They 
all have strong, pointed beaks and a large 
gullet, called a “crop,” for storing fowl. 
They have pretty weak wings and are poor 


n the large, according tothe kind of fowl ; and some- 
seen. times it is single, sometimes double. In their 
efully various shapes, combs are known as pea, rose, 
make buttercup, walnut, strawberry, or V-shaped, 
cially 

more Stupid 

The chickens are all rather stupid animals, 
elling far less clever than the crows and many 
untry other birds. But they do not lack in bravery, 

ndred A hen wdll fight boldly to save her chicks, and 

a game rooster will put up as brave a fight 

This pTk, bird h.s been kept trim any animal we 
and lean so that he shall make a know. But they are 

good name for himself as a fighter, onnueh in anh- 

Cockfighting is now forbidden in enougn lO gOD- 

most countries on account of its ble saltv food if they 
cruelty, but for centuries 

^ people thought no pastime although 

more delightful. Eng- salt means death to 
, ^ lish kings were so fond .1 

of it that it came them. 

be called^ the They will eat both 

sport. animals and vege- 


more delightful. Eng- salt means death to 
lish kings were so fond .1 

V of it that it came them, 
jjfl^to be c«l}fd^the They will eat both 

sport. animals and vege- 
tables. If we let them 
^ I range in summer they 

^ will live on grains and 

of seeds, and on flies, 

AKriouituro ])ect Ics, w'orms, grass- 

hoppers, grubs, or even frogs and 
mice. When we keep them in pens 
or yards we ought to give them a 
similar variety of food. A good 
thing for them is a mash made out of ground 
. grain, chopped meat, and chopped fresh vege- 
tables. Feeding the chickens is a science, for 
the eggs they lay depend largely on the food 
they eat. 

In all we have i)roduced more than a 
hundred different kinds of chickens. Of 
these there arc four main classes — the 
Asiatic, best for eating, the Mediterranean, 
best for laying eggs, the American, good for 
both pur[>oses, and the fancy breeds, like 
the little bantams, kept for pets or curiosities. 
But some of the last are also good layers and 


flyers; but they have stout legs and toes, 
for running, scratching, and perching. The 
males have a sort of extra toe in the sharj) 
spur on their legs, which they use in fighting. 
Both the males and females have a fleshy 
growth on top of their heads, called a 
“comb,” and two others under the chin, 
called “wattles.” These are larger in the male, 
and they come in many shapes. The comb 
is sometimes very small and sometimes very 


make a good meal. 

Do You Know All These Chickens? 

And now if you will turn to the pictures 
you will see a few of the many kinds in these 
four classes. Some of them will be old 
friends, but others may look rather strange. 
In the Asiatic class you will find the Brah- 
mas, Cochins, Langshans; in the Mediter- 
ranean the Leghorns, the Minorcas, and 
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When we 
say **poul- 




Ae This 


rooster is 


C. A mother swan 
and five downy 
swan chicks^ 
which we call 
cygnets. 








E. This black- 
tailed Japanese 
bantam rooster is 
small but uncom- 
monly handsome. 


hXiM. 


9 ^ 




F. Oftener we eat the 
duck itself, but sometimes 
we eat duck eggs. Here is 
a male, or drake, of the 
penciled Indian runner 
breed; his wives are ex- 
cellent layers. Al- i 

though this breed is A 

called Indian, it 
probably did not 
come from India 
at all. but from « 

the Nether- /MtK' 
lands. m 


G. This long- 
HBr tailed domes- 
tic fowl would 
probably draggle 
his feathers in an 
ordinary barn- 
yard. And indeed 
one is more 
likely to see 
him at the 


turkey gob- 
bier looks 
rather wor- 
ried. Perhaps it is 
almost Thanksgiving 
time! 

D. Guinea fowls are 
not the handsomest 
of birds, but they are 
very good to eat. 
Here is a pearl guinea 
cock. 

H. A white Chinese 
gander like this one 
is a comical-looking 
creature enough, 
but he scarcely 
looks “silly as a 
goose.’* Yet 
“gander** is 
only the male 
form of 
“goose* * — 
and, as the 
saying goes, 
what*s sauce 
for the goose 
is sauce for 
the gander! 



Photo* far U. B. Dep*rUnent of Agriculture end N. Y. Zoo 








others; and in the American the popular 
Plymouth Rocks, Wyandottes, and Rhode 
Island Reds. 

A hen does not live very long. She gives 
us eggs for only four or five years. The men 
who raise chickens have to replace about 
half their flock every year. The hens begin 
to lay when they are from five to eight 
months old, and the best layers begin the 
earliest. 

If you just give a hen her own way, you 
will never get any eggs at all. In the spring 
she wdll lay a few eggs, just like any other 
bird — never more than one a day, and rarely 
more than fifteen in all. Then she will stop. 

She wdll start “setting’’ on the eggs, and 
will stay on the nest for the next three weeks 
until her chicks are hatched. She must now' 
tend the chicks for a good many weeks more. 

And when she weans them she w'ill not lay 
any more eggs or hatch any more chicks till 

next spring. So there xvill be no These baby chicks are still 
eggsforyouandme. Thehennever feeling a little strange in the 


What we have to do is to “fool” the hen 
into laying far more eggs than she would 
if w'e let her alone. We “fool” our oranges 
into growing w’ithout any seeds, and we 
“fool” our hens iiilo making far more seeds, 
or eggs, than they need for their own pur- 
poses. 

How to Breed Good Chickens 


First, of course, w'c pick out the hens that 
lay the most eggs. Tht^n w’e hatch chickens 
from the eggs of these hens. Many of the >e 
chickens will be like their mother, d'hev 
will lay more eggs than other chickens. But 
we pick out the best of them, and hatch 
more chickens; then ])ick out the best of 
these, and hatch still more chickens, and 
so on. This we have l)et'n doing for thou- 
sands of years, and the result is that we have 
many kinds of hens that would asloiiisli 
their first wild parents with the eggs they lay. 

Then when the hen has laid a 
dozen or so eggs and is all ready 


meant her eggs for you ami me, huddrtagtogetWwo^derfng to start “.selling” on them, we do 
any more than the robin does, when mother will come back, not let her vva-^te her lime in anv 
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rimln hv Ku'I'l Muf«< urn 

Long before the white men came to America wild 
turkeys such as these were hunted by the Indians, 
and in Mexico and South America some of them had 

on laying. Of course she tliinks that some 
lime slu; will have enough to set on! 

Hut that is by no means all we do. We 
have ft)und out that a great deal of food, ‘tnd 
certain kinds of food, will make for more 
eggs. So we give the hens j)lenty to eat, 
and of the right things. In the winter, when 
they never lay at all if let alone, we light 
uj) their coojis early in the morning and 
late in the evening. This “fools” them into 
acting as if every day in the year were 
summer. In the longer light they eat more, 
and that means more eggs. 

• Hy these tricks and many others we make 
the good ones keej) on laying all the year. 
Indeed we have done wonders. (Inly a few 
years ago a common hen would not lay more 
than six dozen eggs a year, but now there 
arc many that will give us two hundred, 
while the ])rizc winners do far belter still. 
There w^as a hen in New Zealand that laid 

eggs in ,^(>4 days. She took off only four 

* days in the year! 

'Fhe writer of these lines used to rai.se 
chickens whcTi he was a boy dowm in “ole 
Virginia,” and he had a right to be i)roud of 


been domesticated, or tamed. At first the Europeans 
confused this American fowl with another which had 
come into Europe by way of Turkey — hence its name. 

his Wyandot tes. Hut if one of them had 
ever laid like that, he w’ould have thought 
the age of miracles was born again in Dixie. 

Out of lifiy winners in a series of prize 
contests for egg laying, all but six hens were 
White Ix'ghorns. Three were Harred Ply- 
mouth Roi.ks, two were Wyandottes, and 
one was a Rhode Island Red. 

Hut if we do not lei the hens hatch theii 
own chicks, how do we get the chicks? That 
is really a very simple matter, though we 
have to be careful about it. 

All we have to do is to keep llie eggs fairly 
warm, ti) turn them over twice a day for 
the first week or so, and to let them ha^'e 
enough fresh, moist air. The hen showed 
us how to do all this. She keeps them at a 
temjieralure of for her blood, like every 
bircTs, is a good deal warmer than ours. 
She also turns them over. On many a small 
farm she is still allow'ed to do this every so 
often. Hut on the great ]X)ultry farms we 
do it for her. We simply do what she does 
for about three weeks, and then we have 
the chicks. The machine in wdiich we hatch 
them is an incubator (In'ku-ba'terl, and 
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This electric incuba- 
tor is open to show 
both the egg trays, 
above, and the hatch- 
ing trays, below. At 
the left is the tank for 
regulating moisture 
and the crank for 
turning the trays of 
eggs. How the most 
dutiful hen would 
blush to hear that 
this machine can 
hatch 16,128 eggs at 
once! 
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with it wc can hatch hundreds and thousands 
of chicks at once. 

What goes on in an egg when it is turning 
1.) a chick? That is Nature’s secret, one 
that man has never managed to find out. 
It is one of her million marvels, happening 
ever>’ day, and past all our understanding. 
It is the birth of a life. And life, whatever 
it may be, is the most mysterious thing 
that is all around us all the time. The 
dead stuff in the soil rises up in the sap of a 
tree and turns into life. The little germ in 
the egg nestles in the warmth for three 
weeks and turns into a thing that can 
scratch and run and fly — and lay more eggs! 

The Beginning of a Baby Chick 

But if Ave know nothing about what life is, 
we can still say how it grows up in the 
eggshell. 

If you open a fresh egg you will find a 
yolk at the center and white all around it, 
covered by a very thin skin just under the 
shell. You will also find a little germ in 
every fertile egg — a small, jellylike thing on 
the yolk and about the same color as the 
white. That little germ is what is going to 
turn into the chick. The yolk and the 
white — also called albumen (Al-ba'mfin) — 


are only the food it will live on while it is 
still growing in the shell. 

You will also find a hollow space at the 
big end of the egg. That is full of the air 
that the chick will need to breathe before 
it comes out of the shell. Ancles for water, 
the yolk and the white have enough of that 
to last. 

The Birth of a Baby Chick 

After only a few hours of warmth the little 
germ begins to change its shape. It turns 
into something like a j)ear. In two days 
it will have a heart and a few blood vessels. 
By the end of three days the brain and lungs 
and eyes and liver, with some other organs, 
have begun to form. Then the wings and 
legs are started in tiny buds, and the nose 
and cars. In one week the thing begins to 
look like a bird — though its head is a good 
deal too big for the rest of it. After this it 
grows rapidly, and the yolk and white keep 
disappearing. At last it is ready to break 
open its shell with its tiny beak and step 
out into the wide world — and a prettier 
little yellow thing was never made! 

All that is Nature’s secret, and we may 
never find it out. We can work the charm 
only by doing just as Nature tells us. But 
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we have been working it for many a hundred 
years. The Egyptians and the Chinese knew 
how to do it centuries ago. The Chinese 
sometimes put the eggs in a basket and 
cover them with manure. As the manure 
ferments, or “works,” it makes a little heat 
— enough to hatch the eggs. The Egyptians 
have earthen hatching ovens anri burn a 
little straw or 

of 

w^ay every }'ear. \ V 

Our own incubators are of ^ I 

all sizes. Some of them will 
take only a few dozen eggs at ^ 
once. The giant ones will 
hatch fifteen thousand chicks T ^ 

every three w'ceks. 'I'hc small r 

ones are heated with oil | 

lamps, and the temperature ^ 

is regulated by hand. The „ ^ 

big ones are warmed ^ 

with hot water from , 

the kind of furnace 

that we use to heat 

our houses; and in ^ 

these the heat is regu- The young woman 

laled by a thermostat, J^ay* her wtate"! 
which turns it on or supply of eggs in 
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off as needed. 


water glass. Then 
when the price 


Millions of the baby climbs skyward she 
, . I II* need not be troubled. 


chicks arc packed in in the lower oval is part 

.lieht boxes when they «;* <».•>’* <>" • bis 

® Colifonua poultry farm. Many 

are only one day old, a breakfast table will be merrier 
and shipped off to the because of it! 

farmers who want them. Sometimes they tur 
even travel for long distances to get to the tall 
[dace where they are going to grow^ up. They the 
never have a mother to scratch for them ma 
and cluck to them, but it seems to be all poi 
the same to them. 

' A great many, of these chicks never live ori 
to lay eggs. They appear upon our tables boi 
instead. For both chickens and eggs are tor 
still rapidly increasing on the table. There du 


is no better foorl than eggs; for Nature made 
them to bring up her chicks on for the first 
three weeks of life, and she put into them all 
the things the body needs. 

Of course eggs may spoil, like all other 
kinds of fresh food. The reason is the same 
as for all the other foods. The shell of an 
egg is porous, and will let in bacteria (bak- 
tr'rl-al — or very tiny plants — that grow 
and multiply on the rich food within. 

Since eggs keep fresh and They rot 
edible much longer if they the egg. The 
are protected from heat, r i i 

careful shippers and packers i * O Cl O r 

try their best to keep them that it then 
cool. Here are dozens laid , 

out in a chilling room* iias IS caused 

by a gas pro- 
duced in it called hydrogen sul- 
phide (hi'dro-jen surfid). 

i , / ; There are many ways to keep 
eggs from spoiling. On a large 
scale, cold storage is the com- 
j/ "’ay, for bacteria do 

work in the cold. In 
' Ihc home the simplest w'ay 

is to kcej) the eggs in a 
^ solution of water and 

^ ^ liquid 

% bacteria, 
j There 
are a 
number 
other 
t a m e 

" sides chickens 

5 that we keep for 


rier their eggs and meat 

— ducks, geese, 
turkeys, guinea fowls, and others. We have 
talked most about the chickens because 
they are by far the most important. They 
make up by far the greater part of all our 
poultry. 

The ducks and geese are water birds in 
origin, and they still show' it. They were 
both tamed long l)efore the days when his- 
tory begins. There are many kinds of tame 
ducks, all but one of them descended from 
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Photo by the ('(jlora<lo AiMociation 

The modem poultry farm is a clean and attractive 
place, not at all like the stuffy, smelly chicken house 
some of us can remember. Here a whole bevy of 
Chanticleers and their prosperous-looking wives are 
scampering about in the sunshine or picking at the 
carefully prepared and balanced meals the poultry 

the mallard that we still hunt in his wild 
slate. The one excoj)tion is the Muscovy 
'♦uck, which comes from Brazil. 

Ducks will lay more eggs than hens, sur- 
prising as the fact may seem. A prize duck 
in New Zealand laid 30.^ eggs in 365 days - 
taking only two days olT, And the duck . 
egg is larger. 

Where People Use Duck Eggs 

In EurojK; the great places for ducks are 
Holland and Belgium, and the eggs arc 
largely used in the Dutch bakeries. There 
are many ducks in China and Australia. 
In America there are more in New York 
than in any other state. 

The goose has long been called a very silly 
bird, though no one know'S exactly why - 
perhaps because he follows you and hi.sses 
Sf) loud. At any rate he is good eating, like 
the duck, and is most popular around 
Christmas and New Yearns. His liver has 
long been a delicacy. The old Romans used 
to overfeed their geese to swell their livers, 
and we do the same thing in many a land 
to this day. 

Goose feathers have long been used for 
pillows and cushions, and for centuries goose 


raiser provides for them. If after the mating season 
is over, the owner will give Chanticleer a runway of 
his own, the hens will lay better eggs — eggs that are 
in no danger of hatching into chickens and so will 
keep fresh much longer, even in warm weather. Our 
government urges the spread of this information. 

quills were used for jMMis — as they still are 
in some few old-fash ioiird ])lact's. 'I'lie 
Declaration of In(U*i)eudcnci‘ was written 
with a goose (juill. 

Geese will dock log(‘ilu*r like shet'p, 
and in many parts of I'.urojH* they arc 
herded in about lh(' same way. In some 
villages the small docks arc* stmt out every 
day under a single person who h(‘^(l'^ ihein 
all flay long and Ijrings each dock back to 
the owner at night. rhe Ciermans rai.se 
and (‘at more geese than any other people. 

The Largest Game Bird in the World 

The turkey is a native of yVmerica. In 
his wild state he is the largest game bird in 
the world, and it takes a clever hunter to 
get him. But he had been tamed by sonic 
of the natives before Columbus came here. 

A turkey has no feathers on his head or 
the upper part of his neck. There is a 
fingcrlike piece of skin on the top of his head 
that grows longer and redder as the gobbler 
struts anmnd, with his tail feathers lifted 
and spread out as if ho were a peacock. 
There is also a curious hairlike growth on 
the breast of the males that looks like a 
beard. 
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We cat turkey at any time, hut always 
on Tlianksj^ivinj^ Day. We slK)ukl eat it 
much oflcner if it were chcai>er, for it is 
leuflcr and has a fine flavor. But turkeys 
are hard to raise, and the meat is therefore 
rather costly. 

There are small flocks of turkeys on the 
farms in most i)arts of America, and many 
lar^c “turkey ranche:^” in 'Texas, Oklahoma, 
('alifornia, Colorado, Utah, and Nevada. 
Texas alone raises millions of the big birds 
every \x*ar. And yet Americans love turkey 
so much that they buy a great many from 
Ireland, Russia, Austria, and Argentina. 

Kven more expensive, but ver}' delicious 
and served often at dinner ])arties, is s(|uab, 
or young pigeon. It is about four weeks oUl, 
weighs thr('e-(|uarters of a pound, and is 
tender and j)l\mij>. 

(jiiinea (gfi/f) fowls came to us from 
W'estern Africa. 'ldu*\' were known to the 
Romans ^liousand years ago, but for 

some reason they died out in Kuro|)e after 
the Roman days, and were not brought in 
from Africa again until about hair hundred 
\'ears ago. d'heir eggs are too small to be of 
nuu h Use. but their lle^h is of the fine''t 
f|uulity and ib very liighly jirizcd. 

The Vanity of the Peacock 

If the goose has long lieen called silly, the 
[>eacock has just as long been known for 
pride. He is ihe gaudiest of all tame birds. 
W hen lie lifts uj) liis long tail feathers aiul 
spreads them out like a fan. with all their 
“eyes" showing, he is a ro\al sight to see. 
Then he also has a crest of feathers on his 
head, a neck and breast of beautiful ])ur|)le, 
and a back of green with golden-bro\s nish 
lacing. He carries himself like a king. 


He came from Southeastern Asia, where 
he was a relative of the wild jungle fowls 
and pheasants. He has not always escaped 
our tables, as he usually does now. In the 
Middle Ages he was served at royal feasts 
in some countries, though in others he was 
never e;itcri at all because he was thf)ught 
to be unclean. As a matter of fact he would 
be very good eating if we cared to spoil his 
beauty. 

The Graceful Swan 

I'he snow-white swan is one of the love- 
liest of all birfls, tame or wild. He is famous 
for his long and graceful neck, which he 
wreathes about as he floats or i)addlcs on 
the water. In former times the feathers 
from his breast were in great demand for 
.stulTing pillow> and cushions, and his skin, 
with the feathers on it, was often worn as a 
“cIicnI j)rotect()r.” Many a fine swan was 
killed for his feathers in those days 

Now the big birds are kejd only for their 
beaut}', mainly in mild climates where the 
water self loin or never freezes. In England 
half the swans on the Thames belong to the 
Ring and Mie other half to the Vintners’ 
(\)mi)any. For some reason they have been 
owned in thi^' way ever since the Middle 
;\ges. Of course the King and the Vintners 
would never fjuarrel over a swan. W\ they 
want him to do is to float on the river, and 
they do not care a penny who owns him. 
But England loves to keep an old custoiii. 
So onee a N ear s(une gentlemen start up the 
Thames from London in two boats, clad in 
the brilliant uniforms of ancient days, for 
the s(de jiurpose of marking all the newborn 
swans on the river half for the King and 
half for the Vintners. 
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In the years just before and during World 
War II, when meat was scarce in the world, 
the poultry and egg business grew by leaps 
and bounds. No longer is it merely a farmer’s 
side line, carried on by the farmer’s wife in 
her spare moments. It is now a vast in- 
dustry in which tens of thousands of people 
are employed. Roasters, broilers, and eggs 
are turned out much as they would be in a 
factory, and are marketed by the large-scale 
methods used in any great industry. 

Shops that sell nothing but poultry have 
sprung up in our large cities. Supplies come 
to them fresh e^•ery day, and since the birds 
are raised scientifically under conditions that 
are carefully controlled, the stock is uniform 
and of high quality. There is no chance of 
your getting a tough old hen, as there used 
to be when the farmer’s wife went out and 
wrung the neck of a bird because it was too 
old to lay. Moreover, poultry parts are now 
sold, and you am buy the parts you like 
best — breasts, drumsticks, or wings. 

Packing Plants for Poultry 

More and more of the farmer’s chickens 
tiiC bought hy big poultry processing houses 
that sell to dealers in every jxirt of the coun- 
try. The farmer takes his live birds U' the 
nearest of many small collecting stations that 
are scattered over the agricultural districts 
and there he sells his produce for cash. 
Trucks pick up the live poultry — sometimes 
at the farms themselves— and lake it to the 
processing plant, where the birds are fed and 
coddled for several days. Then they are 
hung by the legs on a moving belt, are killed 
painlessly with an electric knife, are dipped 
in scalding water, and then proceed to an 
automatic “rougher” on which the feathers 
are rooted out by a set of big rollers equip|X?d 
with revolving fmgerlike projections. Ne.xt 
the birds are dried and dip[)ed in hot wax. 
Wheii the wax hardens and is pulled off, it 
brings all the tiny feathers and hairs with it. 

Now the birds are ready to be cooled, 
graded, and wrapf^ed for shipment. Often 
the internal organs are removed, and if the 
birds are to be quick-frozen, the legs and 
head are removed also. 


If the internal organs are to be taken out, 
the birds are laid in pans on a moving belt 
or are hung from moving chains. They are 
carried along past a series of w'orkers each 
one of whom docs a single small operation 
in the process. A government official alwaj^s 
examines the organs that are removed to be 
sure that the bird was not diseased. The 
internal fat goes to make soup, and the oil 
sacs in the tail are used in medicine. Heads 
and feet are sold to lish hatcheries to feed 
the fish, and the feathers used to make 
pillow's. If the birds are to be canned they 
are cooked in a loose mesh bag and the meat 
is removed from the bones. 

If the poultry is 'to be quick-frozen it is 
packed in boxes and put under pressure at 
a temperature of 35° below zen), or it is 
put in a wind tunnel w'hcre the temperature 
is 40^^ or more below' zero. The sudden freez- 
ing at these low' temperatures keejis the cell 
walls in the llesh from being rujitured. 

Lately a way has been founrl to make the 
feathers into a light warm soli fabric, w'hich 
takes the dye nicely, will w’ash w'ell, and 
wears a long linVe. Of course it w’ill be .some 
time lieforc much of it is manufactured. 

Often the processing j)larit interests itself 
in the raising of the bird^, espee^ally if they 
are turkeys- “which are hard to nurse along. 
It will guarantee a minimum priie to the 
grow’cr, will advance him feed, and even 
supply the baby turkeys. 

Besides processing j)oultry for the table 
the big plants also dehydrate eggs -that is, 
fxiw’dcr them, so that they wall keep longer 
and lake up less s[)are in shipping. At a 
temperature of 70° dried eggs wall keej) for 
six months, and at 50° they will keej) a year. 
The dehydrating takes place in a large ma- 
chine three stories high and able to turn out 
1500 pounds of egg powaler an hour, 'I’hree 
dozen eggs are necessary to make a pound of 
the pow'der. Before entering the machine 
the eggs are broken by hand, and a small 
suction pump draws out that part of the 
white which clings to the shell. The liquid 
eggs then slide down over large refrigerated 
coils and arc blown into the machine through 
a fan in the top. The blast turns the liquid 
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If you are planning to operate a chicken battery you 
will need to start your chicks in a brooder. The one 
shown above has five “decks* ’—-or levels each one 
accommodating 125 chicks. The solid section at the 
left contains five electric-heating compartments, one 
for each deck, thermostat control. A cloth cur- 

tain hangs between the heater and the front part of 
the brooder, where the chicks are kept, to protect 
them from drafts. Fresh air enters the heater through 
the slots marked by an arrow. 


Chicks go into the battery brooder when they are a 
day old. A month later they are transferred to the 
growing and finishing battery, shown just above. Its 
top deck, with four compartments, holds chicks from 
4 to 6 weeks old. The lower decks, also with four 
compartments each, handle birds from 4 weeks to 
broiler size when they are from 6 to 12 weeks 
old. The birds are kept in semi-darkness to prevent 
nervousness and cannibalism. This battery will hold 
200 2-pound broilers. 


into ;i spray. Air heater! to 400° is then 
blown in, and by the time the sf)ray sinks to 
the bottom of the machine it has i)cen turned 
into a fine powder. It now falls out of the 
bottom of the machine, ready for ])ackin^. 

The Second World War brought an enor- 
mous demand for egg i)owder, and sixty 
percent of our eggs were at one time being 
dehydrated and sent to our armed forces and 
to our allies. In peacetime we use much less 
egg j)owder, for it is not so api)eli/ing as 
fredi eggs. But it can be used in cooking. 
Sometimes the yolks and whites are sepa- 
rated at the processing plant for the use of 
bakers. Yolks alone are bought by manu- 
facturers of noodles, and with salt added 
they go to manufacturers of mayonnaise. 
When eggs arc to be frozen they are opened 
as for dehydrating and then subjected to 
low temi)eratures. 

As the marketing of chickens has come to 
be more and more of a big business the raising 
of them has taken on factory proportions. 
A good many chickens are now grown in 
“batteries” small cages set on shelves one 
above another. The chickens never see the 


sun, but are kept indoors and fed vitamins 
and cod-liver oil in their madi. Sometimes 
ultraviolet lamps are also used to give them 
the necessary vitamins. Under these con- 
ditions the chickens are protected from dis- 
ease and take up much less space than when 
they are raised in the UMial way. 

A battery covering an area of fourteen by 
twenty feet a battery of that size is called 
a “unit” will be di\idcd into four sections. 
One .section holds 100 new chicks. The next 
section holds ioo‘‘growers"— that is, chickens 
from four to twcKe weeks old. The third 
section holds 72 "developers" chickens from 
twelve to twenty week^ old. And the fourth 
section holds 4S layers or chickens about 
two years old. Since half the \ oung chickens 
are males they are sold olT early to be eaten 
as broilers. Some batteries raise nothing but 
broilers and never produce an egg. Others 
keep the pullets or young females and 
|)roduce eggs as well as broilers. A single 
“factory” of this sort will often conuin 
thousands of birds. They don't have much 
of a life, but on the other hand they're safe 
from skunks and hawks. 
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Many are the wiles, even now, of “dat ol* debbil sea.” Be the fishing ever so tempting, he had better turn his 
No one knows that better than our sturdy fisherman, dory about and row for the safety of the mother ship, 
who is eying with distrust the first warning of fog. whose sails are spread against the horizon, 

HOW WE CATCH the BIG FISH 

And How We Also Get MiUions of Smaller Ones Out of the Sea 
for the Supply of the World 


1" MAY well 1)0 that the hr^t animal 
a man ever ate was a fish, and that 
he found out .something about getting 
his food out of the water even before he 
learned much about catching it on the land. 
At any rate, catching fish by some means 
is a very old thing with the human race. 

At the ver\" Jirst a man must have had 
nothing but his bare hands to catch the 
fisli with, and there are some kinds of fish 
that can be caught, from time to time, with 
the hand alone — if the hand is expert enough. 
But that first man must havT often gone 
without his dinner. Later he must have 
made some sort of sharp stick to spear his 
fish with, and still later he would put a 
tip of shar|3 stone or finally of mefal on the 
stick. There is still such a thing as spearing 
fish, either for sport or for daily food. As 
long as tlie man used a spear, he was simply 


depending on his strength and skill to get 
him his foo<l. 

Then he began to use his wits instead of 
his mere strength. He made some sort of 
hook and line. Probably the first line was a 
strip of skin or a piece of vine, and the first 
pole was just some little sapling such as 
many of u*^ cut when we go fishing to-day. 
They would do well enough — better than 
his hook, which was at first probably a 
piece of tliorn or bone. It may have been 
about as good as the bent pins with which 
we sometimes try to catch minnows now. 
The trouble with a bent pin is not that it 
will not catch the fish, but that it will almost 
never hold him. He wriggles off, and \Tin- 
ishes. So a long time ago our man found a 
way to make a “barb” on his hook — a little 
prong right at the point that would hold 
the fish all the tighter as he struggled and 
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floundered to get free. When the man got 
to this point he was a pretty good fisherman. 
For by this time, of course, he had watched 
the fish enough to know a great deal about 
them — where they were likely to be in the 
water, 
when .> 


r' 


they would 
be likely to 
want to eat, 
what sort of 
bait would 
tempt them 
most, and 
many of the 
other things 
that the fish- 
erman is so 


and if you did any such thing you would 
have to pay a fine and w'ould probably 
be driven out of the county. But that 
is one of the ways in which the profes- 
sional fishermen — the men who sail out 
into the deep sea to get the world its sup- 
ply of fish — still use to catch us all we 
need for the market and the table. On the 
high seas it is not bad sport. There are 
plenty of fish, and the world wants them 
caught. 

How Fish Are Caught for Market 

Indeed, there are ways to catch more of 
them than by using a few thousand hooks 

on one line. For 
long ago the fish- 
ermen invented 
seines (san) and 
nets to catch fish 
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knowing ehot© by Aui«ric«ii MuMuin of Natural flialu 

Since the first man made a good ith werenotforAeir fiBh- 
1 i- 1 1 1 1 1 1 ^ the Eskimos of the froz- 

metal fishhook there has been no great en north could never live. 

change in the hooks we have used, 

They are just about the same as they in deep-frozen waters, using 
always were, and perhaps they will h!?ve 

never be very different from what they time out of mind. Above is 

are now. It is hard to see how they with a line through a hole in 

could be much improved. But there J?? center is an 

, . ^ , Eskimo man harpoonmg a 

has been a vast improvement in our seal in a stretch of open 

ways of fishing, for all that, and we can 
now catch thousands of times as 

many fish as the first man with a hook, hold; and from tl 
For one thing, instead of a single hook, the nets have g<: 

we can put two or more on one line, better. Most of 



many fish as the first man with a hook, hold; and from that day down to our time 
For one thing, instead of a single hook, the nets have gone on getting larger and 
we can put two or more on one line, better. Most of the fish we eat nowadays 
We can put out a thousand, or several never felt the touch of a hook. They were 
thousand; and instead of sitting on the taken out of the sea in nets. 


bank to watch them we can go away and 
come back to pull up all the fish at once 
that have been caught on our hooks. Of 
course that is no way to fish for trout 
or bass, when you are just out for sport; 


Of these nets there are now a great many 
kinds. The simplest of them, and the least 
used, are stationary— that is, they are set 
out and fixed in one place to catch the fish. 
The ones that bring in most of our fish are 
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so many of them were at work sweeping up 
the deadly mines of explosives with wliich 
the (iernuins strewed the North Sea and the 
Channel in the hope that Hrilish men-of-war 
and merchant ships would run into them. 

Seines and Nets 

The trawlers drag many kinds of nets 
through the sea, and the pictures will show 
you clearly how they do it. These nets arc 
verj" large and most ingeniously constructed. 
The two main kinds are known as the 
‘‘beam trawl” and the “otter trawl,” but 
there are several special kinds of nets for 
special purj^oses. One of the most interest- 
ing is the “purse seine.” This is a great net 
which is put out in a 
circle around the place 
where a “school” of 
mackerel or other fish 
are known to be in the 
water. When it has 
been run all around 
them, it is slowly draw n 
together, collecting the 
fi^h it has surrounded; 
and at the same time a 
cord like a purse string 
gathers it together at 
the bottom so that the 
fish cannot swdm out un- 
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, I didn’t bring any of them home — 

der the sides of the net, what would be the use? 1 don’t like 

hut nr#- rniicrhf i*n a InrffP fishanyhow. But you should have seen 

but are caugnt in a large the whopper I let get away I” Noware 

saucer of network. Then those other boys going to believe all ing grounds of the world. 

I 1 iTx 1 this, or is it just another fish story? 

they can be simply lifted 


swim right at the toj) of the water, and arc 
caught in nets drawm near the surface. 
Others stay at the bottom near the shore, 
and the nets have to be let dowm and dragged 
along the ground for them. But hardly any 
food fish live in water of any deptli. It is 
not easy to fish at a very great depth, and 
there are probably very fewv fish that live 
far down. So our fisliing is done in water not 
more than a quarter of a mile deep at most, 
and by no means all over the ocean. It is 
mostly done on what wt call the “continental 
shelf” of tht,‘ various oceans — that 
sLri{> of .sliallow' W’ater wdiich wx 
find around the continents before 
we get out into the (leej)s of the 
mighty ocean. 'There have been 
many famous fishing grounds hi 
the Mc(lit(‘rranean from the ear- 
lit^st times to now^, in the North 
Sr;i aiul all around the British 
J-lcs, in the waters around X(jr- 
w\iy aiifl Ireland, in those sur- 
rounding Jaj)an, along both coasts 
of llu* Tnited Siatt‘s and of Can- 
ada, and (‘si)erially in the shoals 
l)()r(li‘ri ng Newfoundland 
which we call lh(‘ “Banks.” 
No w'onder that The nations 
living near all these w'aters are 
famous for their fisheries, and 
that the Banks of Newfoundland 
)f the most famous fish- 


are one 


into the boat w'hich has let out the net. 

Aside from these there are a great many 
kinds of nets, great and small, in the oceans 
and the rivers of the world. There is even 
a “fish wheel” in use, esj^xcially to catch 
the salmon in the Columlda River in the 
state of Washington. The wheel is fitted 
with a set of buckets, and as it turns round 
and round in the river, many of the salmon 
that are racing up the river on their annual 
pilgrimage to spawn will swam right into the 
buckets. Then it is all over with them. 
The buckets land them in a trough that 
carries them off into captivity — and in due 
time to our tables. 

The fish we eat do not come from very 
far down in the sea. Some of the species 


Some morning when you are 
on a big liner going to Europe, having gone to 
sleep the night before feeling that you were 
very much alone on the wide, wa'de sea, you 
will wake up to find your boat steaming 
through a w'hole colony of fishermen far out 
of sight of land. There wall be a good-sized 
boat, probably a steamer but cjuitc possibly a 
sailing vessel, and if the weather is not very 
rough there may be a whole family of stout 
little rowboats, or “dories,” in the water 
around her. They wall be scattered every- 
where, bobbing up and down on the waves. 
The meii in them will be pretty busy—by 
no means sitting and waiting for a bite- 
but tliey will have the time to keep waving 
at you .as long as you are in sight. It is a 
good while since they saw anybody from 
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Here is one method of lake fishing in northern Wis- 
consin. Both Canadians and Americans fish in the 
Great Lakes, although the Americans do by far the 
most, taking out sometimes as much as forty or forty- 
five thousand tons a year Whitefish, herring, blue 
pike, and sturgeon are all abundant in these waters, as 


well as the trout, dear to the sportsman’s heart. The 
fisheries here, as in every part of the country, arc regu- 
lated by state laws; but there is a Bureau of Fisheries 
in the Department of Commerce which collects infor- 
mation from all the states, and finds out a great deal 
about fish and the best methods of catching them. 


lh(? landl Tlu^ymiiy have come mil from 1U)S* 
ton or from (lloucesler or from .\c\vfound- 
land, or they may even ha^'e come from the 
far-away coast of France. 'Fhey are lonely. 

d'hese men lead one of the few kinds of 
lives that are .still really adventuresome and 
perilous in our modern ei\ilized woild. For 
them the sea has nearly all the mystery and 
dan^^er that it had in the days of (.\)lumbus. 
I’A’en their big boat losses tbe wa\es like 
a ^^hell, though she is fairly safe. Jkit in their 
dories they may be u|)set at any time by a 
•sudden squall, or even worse, they may l:>c 
lost at any minute in a blanket of fog that 
will come down and blot out the sight of 
the jiarent vessel. It still takes a brave 
man to go fishing off the Hanks or whaling in 
the Arctic, and many a courageous one has 
gone out never to see the land again. 

The Fisherman in Literature 

So there is a vast literature of the life of 
the fisherman, for his daring has not gone 
unrecorded in song and story. Many arc the 
novels of sea, many the romance of the 


fisher folk. Kipling's “Captains Courageous’* 
and Herman Melville’s “Moby Dick” are 
only two of the best-known IBooks of this 
kind in our language, and Pierre Loti’s 
(pyar lo'te') “Iceland Fishermen” is another 
classic of their life in French. 

The Men Who Make Our Navies 

These fishermen have maiic histor}’, tcx>. 
All the nations with long coast lines and 
abundant fishing have developed a great 
industry in fisheries, and along with it 
great navies to protect their waters; and 
what better sailors could they desire to man 
tlieir navies than the fishermen who know^ 
the sea so well, and the sons of those fisher- 
men, bred to the tossing waves almost from 
their cradles? So it is no accident that 
Englaml has always had a great navy or 
that Norway has ahvays abounded in hardy 
sailors, that the Japanese make fine seamen 
and that our own New’ Englanders, from 
such places as Boston and Gloucester, New' 
Betlford and Nantucket, have been long 
famous for their prowess at sea. 
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Down through the ages the British have 
been the greatest fishers of the world, though 
we and the Japanese have now gone ahead of 
them. The Dutch have also excelled, and 
at one time had a good deal larger indus- 
try than they have now; and aside from the 
peoples already mentioned, the French, Ger- 
mans, Russians, and Canadians have ex- 
tensive fisherie>. 

But there is no 
nation and hardly 
any tribe that 
does not do a cer- 
tain amount of 
fishing, and every 
nation with a good 
fishing ground 
near its coast has 
developed a con- 
siderable industry . 

The great fishing 
grounds of the 
world are around 
the British Isles, 
around the Scan- 
<linavian Penin- 
sula, and in gen- 
eral to the north 
of Europe and 
Asia; along both 
coasts of North America and in the cold' 
waters to the north (rf it; on the southeast 
coast of South America; all around the coasts 
of Japan and China and the Malay country, 
and on the fringes of Australia and New 
Zealand. 

Where Our Fresh- water Fish Come From 

Though our own fisheries arc mainly in 
the Atlantic and the Pacific, we have a con- 
siderable catch in some of our big rivers, 
like the Mississippi and the Missouri, and 
especially among the salmon of the ColuDC^bia. 
We and the Canadians also share the fishing 
in the Great Lakes, which yield a good supply 
of fresh-water fish, such as the lake trout 
and the whitefish. 

We catch a great many kinds of fish, and 
their different habits make us fish for them 
in very different ways. The most plentiful 
fish from the sea are the herring, cod, had- 
dock, mackerel, and halibut, though there 


arc many others, such as the bluefish and 
the delicious little smelts. The herring are 
caught and eaten more in Europe than in 
America, though here also they are a favorite 
fish. They are taken in vast numbers when 
they swim into the shallower waters in order 
to spawn. The sardine is really a small 
herring called a pilchard — and is named for 

the island of Sar- 
dinia only when it 
has been impris- 
oned in a can. 
The mackerel 
travel in great 
‘‘schools,” thou 
sands of them 
going along to- 
gether and making 
the ripi)les on 
the water that 
tell the fisher- 
men where to 
cast their nets. 
I'he cod was so 
im])ortant for 
the New ICng- 
land fishermen 
— and still is — 
that the figure 
of a codfish 
adorns the State House in Boston, just as a 
w'oolsack is the seat of the chancellor of the 
House of Lords in F.ngland. All these fish 
are well known to us, as are also the haddock 
and the halibut. 

They vary greatly in size. The herring 
are small, seldom much more than a foot 
in length. The haddock averages two or 
three times larger, and the cod is a good deal 
larger still. He may easily weigh twenty- 
five pounds, and though we often see him 
smaller, he has been known to grow much 
bigger — as large as two hundred or more. 
The halibut is one of the flatfish, with both 
his eyes on one side of his head, as we have 
told in our story of life in the deep sea. This 
comes from the fact that he has the habit 
of lying on his side at the bottom of the 
ocean. He runs to about fifty ixiunds in 
weight. The beautiful mackerel, with his 
striped skin and fine meat, weighs about 
two pounds on the average; but he has a 



riioinn by Ampricao Museum uf Nat I lliii. 
tory, <!lc Canadian Mariuo & Finhenf'H Dept. 

Here we have the long and the short 
of it! Above are girls packing the tiny 
herring into little tin cans to make 
“sardines**; and to the right is a Jap- 
anese spearfish caught off the Cali- 
fornia coast — a giant, as you see, twice 
the height of a man. The spearfish 
looks as dangerous as the poor little 
sardine is mild, but with fishes, as with 
men, it “takes all kinds to make a 
world.** 
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A. It is not a haystack 
that this Nova Sco- 
tian is inspecting. It 
is a great pile of dried mack 
erel. B. The natives of Alas 
ka hang the salmon catch 
out to dry in the sun as if it 
were the week^s washing. 
Then they store it away till 
the winter. 
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C. This rainbow trout, caught in Alaska, 
weighs seven pounds— and here is the 
photograph to prove it! E. Below' 
is another scene from Nova Scotia : 
^ workmen salting and bar- 

* reling mackerel at the 

r ’ '\ ' Digby fisheries. 
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relative in the tuna fish, who is a giant 
weighing half a ton or more. 

There is one fine fish of which most of us 
have never heard, because he has almost 
vanished from the sea. He is the tilefish. 
About fifty years ago we used to prize him 
on our tables. Then one day in 1882 a .sea 
captain came into port and said that he had 




we eat a shad roe; that is one reason why 
we may wonder how long the shad arc going 
to be plentiful, d'he lake trout and white- 
fish, which may grow to a pretty large size, 
come out of the Great Lakes and from 
smaller bodies of water, as do the perch. 

In all this we have said nothing of the 
In the Pacific Ocean, fish that are dearest to 

for example in Alas- ht'art of the sport- 
ka, salmon are fre- . ^ 

quently caught in a ing fisherman. We 

trap like that at the 1 . 4., miner not 

left. The fish are led talking, not 

into the trap by net- of s])ort, but of the 

ting hung on piles. supply. 

Lut the fish that tlie 
sportsman loves, and 
^ PWpWPBk incidentally cats when 
% w ‘ catc h them, 

tlic trout and the 
;r ■ bass, only a little 

^ I less, the pike or pick- 

w The trout is l)v 


PWWiP% incidentally eats wher 
* X' -- ■ he can calc'h them 

.'\re the trout and thi 

Much more salmon is eaten canned \ ' < " I bilss, aiKi cjlllv a lilt h 

than fresh, and salmon canning is one ^ ■ )css, the pike or pick- 

of the most important industries of V , i ^ i 

Alaska. A huge steaming oven or re- W ^ ei(‘l. The Iroul is 1 )\ 

tort, such as the one at the right, cooks 
thousands of cans at a time. 

seen vast numbers of dead tilefish 

floating on the surface of the sea a V “ 

little way out. The government sent . 

out men to sec what was the trouble, jf i 

had driven nearly all the lildl^ into 
h * ^ h f^ ^e.."tnut 

hope that the few survivors might 

... ^ I’Koto h> 1 S ll>.re-i*i of I ishorip-^ 

nave a chance to raise up a new race. 

j. 1 1 1 ^ .1 1 Before the salmon goes into the retort to be steamed It has been 

It seems probable that they have cleaned by an amazing machine called the “iron chink,” so 

now done so, and that we are going "“*'* because it can do the work that used to keep many 
, ^ ^ Chinese laborers busy. Another machine cuts up the meat and 

to have tile on our tables again. still another packs it into cans. Then the machine above puts 
The main fre<;h-wn fpr that on the tops and another machine takes out the air and seals the 

ine mam iresn water nsnes tnat sealed ^ans then ride to the retorts on hand 

give us food are the salltion, perch, trucks — the first operation, in most canneries, that is performed 


whitefish, lake trout, and shad. The 
ohad, like the salmon, swim up the rivers in 
the spring to spawn, and are caught in nets 
in great numbers, especially in the Hudson 
and the Potomac. They have about the 
tastiest flesh of any fish in the world, though 
they are very full of troublesome bones; and 
there is no better eating than their roe. Of 
course the roe is the eggs of the fish, and we 
are killing thousands of little shad every time 


by hand. 

far ihc most delicate eating of the three; 
l)Ut all of these fishes will tax the skill of the 
fisherman — to get them to niljblc in the 
first place, and to land them with his slender 
rod and line. They give him the battle 
royal that he loves; and the big muskcllunge 
in the norlheni lakes and streams, like the 
.still larger tarpon of the southern waters, 
w^ill aftord him quite another fight still. It 
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C. This man is raking clams 
from the bottom of the water. 
A sight like this is common of! 
the coast of New Brunswick or 
nearly anywhere from Cape 
Cod to Florida. Our fisherman 
is probably taking in hard- 
shelled clams. Those we dig 
up along the shore and eat at 
clam bakes are more likely to 

be the soft-shelled kind. 

D. Here h » truck load of 
crabs that have just come out 

of the steaming oven. 










E. Even if we did not keep si^iling the 
water by letting sewage drain into it. 
Mother Nature would have a hard time 
raising as many oysters as we eat. So 
now we raise them ourselves, as in this 
bed in New South Wales. 








F. Every year millions of dollars worth of oysters 
are canned in the United States alone. Here are 
women at Norfolk, Virginia, taking oysters out of 
the shells. G. How many oysters helped make 
this pile of shells? H. Here are the oysters them- 
selves in the process of being canned. 
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is no eas}' thing to land a tarpon weighing 
twice as much as a good-si/ed man. 'Fhosc 
of us who have to be content witli less heroic 
fishing can still get fun in catching the 
homely catfish, to be found nearly every- 
where and to be handled carefully on account 
of his sharp fin, which can gi\'e one a painful 
stab. Or we can hook the beautiful little 
sunfish, which is as good to eat as he is to 
look at. 

We have said nothing about all the shell- 
fish and other creatures we take from the 
waters. Oysters alone are an important 
industry in the United Slates, the most valu- 
able product of her fislieries. They come 
largely from the coasts of Maryland, Vir- 
ginia, and New York. Besides these there 
are lobsters, crabs, clams, mu.ssels, slirinips, 
turtles, and even frogs. And we can add the 
whales and seals and walruses. Not all of 
these creatures are fish, but the capture of 
all of them comes under the title of fisheries, 
as may even the search for sponges and pearls. 

The Wealth of the Sea 

We get many a million dollars worth of 
"ood out of the waters every year, and it is 
the only great supply of food that we do 
not have to raise ourselves. Our meat from 
the land is nearly all from tame beasts and 
our fruits and vegetables are nearly all 
cultivated. Tn the sea, the food simply 


grows up wild. We use the yield for many 
other things besides eating, d'he Kskimo 
uses seal and walrus oil to light his lam[>s 
and heat his ice hut, and we u.se fish oil in 
many medicines, such as cod-liver oil, and 
for various other pur[)oses, siu h as making 
soap and tanning leather. The llesh of fish 
is a valuable fertilizer. One of the things 
Ameruan settlers learned from the Indians 
was to put a fish in each hill of corn they 
planted. Certain fisli skins, especially the 
shark’s, are made into fancy leather. 

The menhaden ( men-ha'd’n), taken along 
the Atlantic coast, is America’s most useful 
and valuable fish in industry. It makes u|) a 
fifth of the country’s catch, but it is rarely 
eaten. It is made into fertilizer and into a 
kind of meal that is a ver\ good food for 
livestock and poultry. In addition its oil 
is u.se<l in many industrial prrnesses. 

Very few kinds of tish meal will kec]:) at 
all well. It is the most perishable of our 
flesh foods. h‘or that reason the [>eopk‘ 
living far from a coast s(‘|(lom or ne\'er used 
to get fresh food from the sea. .\n\' salt 
water fish they ate had been j)ut uj) in salt 
or brine--- or even in lye. But with the 
coming of refrigerator cars a great many 
more fresh fish have found their^way through- 
out the country. .And with the \ast growth 
of the canning and quick-freezing industries 
we now put uj) seafood to last a long time 


Our picture shows the crowds and apparent confusion and Atlantic waters. This is the second largest fish 

in a great fish market in the early morning hours, when market in the world. Only Billingsgate Market in 

the night’s catch is bought and carried away by dealers. London excels it. Both are famed for the quantity and 

Here in the Fulton Street Fish Market in New York variety of their fish. And Billingsgate has given its 

City fish and shellfish come in from Long Island Sound name to the picturesquely abusive language heard there. 
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The STORY oj OLEOMARGARINE 


Reading Unit No. 8 

13 

THE NEXT BEST THING TO BUTTER 


Note: For ho sir iuformtitiori For statistu al and current facts ^ 

not found on this pnf^c, (onsult consult the Richards Year Hook 
the. ^cfieral J nde.\\ Vol. I Index. 
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This is how we make the neat 
blocks of oleomargarine that you 
may buy at the grocer's. Great 
masses of the imitation butter are 
fed into a machine which presses 
them through a mould into an end- 
less rectangular block, which is 
then cut up into chunks of the 
desired len^h as fast as it comes 
out of the mould. The machine 
has to be kept absolutely sanitary, 
and the oleomargarine is never 
touched by hand. You will notice 
that the man in the foreground is 
wearing white gloves. 



The NEXT BEST THING to BUTTER 

How Man Has Stolen the Cow’s Secret and Makes Millions of 
Pounds qf Margarine a Year to Take the Place of Butter for Those 
Whose Pocketbooks Are Slender 


F YOU were a Frenchman, a (kTman, 
or an Italian you would hardly know 
what it is have butter on your 
bread. If your family was well-to-do, you 
might have a very little of it to go with your 
roll for breakfast, but you would seldom see 
it served at any other meal. And if you 
were poor, you could never have it at all, 
for in those countries butter is rather a 
luxury, and not many people put it on the 
table. 

And yet how' flat your bread would taste 
without its yellow dressing, and how dry 
the meal wTjuld seem! It was because of 
this that the French government once of- 
fered a prize to anyone who could invent a 
substitute for butter that should be cheap 
and nourishing. And it was a French chemist 
named M^ge-Mouries (m^zh-mob're') who 
about 1870 won the prize. Ever since then 


other scientists liave been evpcrimenling 
with his invention and improving upon it. 

13y the end of World War 11 a substitute 
for butter could be made to lot)k and taste 
so much like butter that it was often almo^t 
impossible to tell them apart. Fo-day in 
the United States alone millions of dollars’ 
worth of the substitutes are sold every year. 
And since they are so much chea[KT than 
butter, you may imagine ht)W' much they 
add to the meals of thousands of ])oof people. 

Now all the various substitutes for butler 
go by the name of oleomargarine (d'le-b- 
mar'ja-ren). But only certain of them 
contain oleo, an oil made from beef fat. 
So it would be better to call them all “mar- 
garine,” 'a w'ord that comes from the Latin 
term for “pearl.” When you see the pearly 
luster of uncolored margarine, you can guess 
how it g<)t its name. 
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OLEOMARGARINE 


There are two main kinds of margarine, 
though they look and taste very much alike. 
One is made largely of animal fats, and 
since it contains oleo it may pro[)erly be 
called oleomargarine, 'fhe other contains 
no animal fat at all, excej)t for a certain 
amount of milk and butter; it is made from 
vegetable oils. Altogether the margarine 
factories in the United Slates turn out many 
millions of ])ounds of margarine in a year. 
It is made in a number of ditTerenl ways, 
and from a good many dilTerent materials 
oleo oil, oleo siearine (ste'a nn), which is 
the hard j)arl of beef tallow, or what is left 
when the oleo oil has been pressed out. 
"‘neutral," which is only another name for 
the purest lard, made from what is known 
us the “leaf," or the fat around tlie kidne\s 
and other internal organs of the hog, and 
taking its name from the fact that it ha'^ 
no tlavor, odor, or taste, oleo stock, also 
Uiken from beef tallow, milk l)utter, which 
Is limited by iaw' to not more than lO^ ( of 
tl)e finished product; coconut oil, which is 
made from coconuts, cottonseed oil, which 
is ])r<‘ssed from the seeds of the cotton j)lant, 
and is also used in a good many salad oils, 
peanut oil, which, as we know, is rich in 
food value; and salt. Vitamins loo are added. 

What the Cow Gives to “Oleo” 

iVlilk is necessary in making every kind 
of margarine, for with its curd the fat must 
]>e combi ncvl in order {o give a smooth, 
butterlike consistency to the finished mar- 
garine. 'The pasteurized milk is artificially 
soured ])y the addition of certain tiny or- 
ganisms whicli, in growing, always turn the 
.solids in the milk to curd, rhen the fats, 
or oils, are added, and the whole mixture is 
thoroughly churned and chilled. Now it 
looks like freshly-made butter tloating in 
its buttermilk. After the buttermilk is 
drained otT, the margarine is "‘worked," or 
kneaded and rolled till it is just the right 
consistency; then salt is added and the prod- 


uct is j)ackcd by machinery in cartons, just 
as butter is. 

Why “Oleo” Looks Like Butter 

Sc^metimes coloring matter is added, to 
make the margarine look like butter, for 
pure margarine is white — -and indeed pure 
butter is usually very pale in color. But 
there is a tax c^f ten cents a pound on colored 
margarine, so the coloring matter is often 
included in the package separately, and the 
housewife can add it herself. Of course 
there is really no need to add it at all. The 
only reason wh)' we put it in is that we are 
used to .seeing our butter look yellow — 
though it too is very often colored artificially. 
But bec^ause we are u.sed to having it yellow 
wc think we can never eat it any other way 
— and so we often pay ten cents a pound 
just for a color. 

When Uncle Sam Is Chief Inspector 

No food product is manufactured under 
closer inspection and more searching super- 
vision than margarine. pA'crv step is 
watched. The manufacturer is required to 
inform government inspectors in advance 
when he intends to buy certain materials 
for making margarine, and the.se are in- 
spected both before and after they come 
into his hands. 

So we ma>’ always be sure that margarine 
is pure and wliole.some. That is one reason 
why its use has increased so greatly, in sj)ite 
of the fact that there has always been very 
bitter opposition to its manufacture and 
>ale. .\nother reason for its popularity is 
•that it contains just as much nourishment 
as butler, and is jirsi as digestible. When 
absolutely fresh it has the tlavor of butler. 
I)uring World War IT, when the United 
Stales had to feed not only our own people 
and our own fighting men but also hungry 
j)eople all over the world, we .should have 
l)een in a bad wa>' if we had not Ijcen able 
to fall back on margarine. 
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were u.sed in the past, except built, 
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The English countryside is dotted with charming little cottages 
like this one, so substantial, so picturesque, so well adapted 
to their surroundings that one could almost imagine them to 
be part of the soil. Not all of them have this quaint roof of 
thatch, but nearly all of them are built of stone. A thatched 
roof is made of a very thick, firm layer of straw, fastened down 

in the manner shown. 
Old thatch often gives 
a foothold to various 
little wild flowers, 
and then it is as 
pretty a roof as one 
could wish to see. 



I’hulu by L. M tJc Uy 


WHAT WE NEED to BUILD a HOUSE 

How We Have to Dig and Melt and Bake and Saw to Get 
the Things That Go into Our Houses 


HAT w'ould you do if you were caughl 
out in the woods some rainy night 
without a tent? If you had a hatchet, 
you could cut branches off the trees and try 
to make a roof over }(>ur head. And you 
can make a pretty good roof in this way, 
if you know how. 

l..()ng ago, Ijefore our ancestors had any 
tents or houses, they knew the trick pretty 
well. Of course they li\'ed in a cave when 
they could lind one, and they often dug 
their own cave when they did not have one 
ready-made. Hut in time they aho learned 
to cut off branches from the trees and build 
rurle huts with them. Vet they were a long 
time learning how" to build and what to buiKl 
with. 

At first they just used poles and brandies 
laced together and sometimes covered with 
mud that dried out in the sun. Slowly they 
found out how to make use of other materials. 
After thousands of years they had* learned 
how to employ four main materials — wood, 
stone, brick, and straw. Much later still, 
in Roman times, they also had tile, cement, 
and plaster. 


In the early days before the dawn of 
history, men had to use the wood just as 
it came from the tree, in logs and poles. 
We are still doing the same thing whenever 
we build a log cabin. Hut in the long ago 
there was no way of sawing out such planks 
as we have now, for the best tools to be hail 
were nothing but pieces of sharpened stone. 
Many tenturies later men were making saws 
of bron/e or co])i)er, and with these they 
could cut out planks, though it took hard 
work. Only w'ithin the jkisI two thousand 
years have we had good saws of steel; and 
only in the [)ast century or so have wt* op- 
erated them with anytliing hut our own 
hands. 

And stone took far harder work than 
wood. In a rocky country* it was easy to 
pick up enough stones and pile them into 
some sort of wall, but to make a house the 
stones had to be fitted close together, and 
that meant chipping them till they wTre 
smooth, or ‘'dressed." Yet without any 
steel or iron chisels the patient men of old 
would sometimes shape their stones as 
smooihl\' as if they had been cut bv the best 
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Like other savages, an Apache 
made his house of materials that 


lay close at hand and were 
easy to gather. Here is 
one of his houses under 


construction , from the 



and baked till they 
were hard. Tn Bible 
times the workers put 
chopped strawin - 

the bricks to hold ^ ' 

the clay together. ^ • ' • . 

Bricks are 

found in many of the oldest building 
Six thousand years ago the houses and 
walls of great Babylon were built of 
brick. Wherever stone was hard to 
find, brick would be used instead. 

Savages would often use branches 
of trees, and straw and big leaves, 
in making their huts. Some of them 
do it to this very day. And they ^ 
would often make small houses out of clay 
baked by the sun into what we call ^ ‘adobe 
(a-do'b^). The Southwestern Indians— and 
white people loo -still build houses out of it. 

How We Make Our Brick 

If a man from the olden time could see 
one of our great buildings of to-day, or even 
one of our modest dwellings, he might find 
it hard to think that they were made out of 
the same materials that he used to have. 
But though we have many new materials, 
our main work is done in wood and brick 
and stone. And yet our brick, or even our 
wood and stone, is so different from the 


iuoriG«a Miineuiu of Naturnl lliatury 

with a queer name — the “pugniill.” It is a 
little like a great churn, with blades that 
whirl round and round through the mud to 
do the mixing. 

Then the mud is forced through a small 
tunnel just the size of a brick. So out at 
the other end comes a long stream of stiff 
mud which needs only to be cut off into the 
right lengths for bricks. And the cutting 
is done by little wires that come down ainl 
go through the stream of mud at the right 
moment. The whole affair goes so fast that 
a single machine can turn out 100,000 bricks 
in a day. 

There is another kind of machine that 
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rhotOM by Ccuivrvilio Clay rroducta Cu. and \ loual li.dii<'atiuti ^(rvlee 

In the upper part of the picture is a modern brick- of four of the little old bricks made thousands of years 
yard, showing the dome-topped kilns for baking the ago in Ur, Abraham's birthplace. The marks stamped 
bricks. Set in along the bottom of the cut is a close view into their sides tell us their age. 



presses the mud into moulds, a hundred or 
more at a time, and turns it out as brick. 

But it is not very good brick yet. It 
'.vould turn into mud again in a hard rain, 
and wash away. That 
was the trouble that 
the first men to use 

brick had with it. By • 

and by they learned 
that it could be made 
to stand any storm if 
it were well burned 
first. 

When the bricks are 
first cut they are car- 
ried by long belts to 
sheds where they are 
piled to dr>\ After a 
few days, or possibl\' a 
few weeks, they must 
be burned in a kiln to 
harden them. A kiln 
— we usually call it 
‘^kiir' — ^is really just a 
great hot oven. In it the bricks arc stacked 
with little spaces between them to let the 
heat get to every part of them, and there 
they stay to burn for a week or more. Com- 
mon bricks are burned to a red heat; fire- 


In the square is a view of 
an open drying floor for 
bricks. The oval shows 
a modern Egyptian making 
and drying adobe bricks 
by a primitive method. 


bricks — the kind we use in furnaces to melt 
iron -arc made white-hot. 

When all this is over, the liricks are ready 
to start out on their career of usefulness. 

Bricks are laid with 
mortar to make walls. 
Kvery brick should lie 
half way across the 
joint of the two be- 
neath it --they are 
much stronger in this 
way, and they look 
better. We may make 
the whole wall out 
of brick, or we 
may put them 
only on the 
outside, to look 
well, while the 
real wall be- 
hind them is 
made of wood 
or steel. In many a 
photobyN.Y.BrkkHandiinicCo. nioderil building the 
steel frame stands all the strain of the walls, 
and the "bricks arc put on merely for ap- 
pearance and protection from the weather. 
That is called a “curtain” wall. 

Brick is not the only form of clay we use 





Here is a photograph of a model that shows how an 
Eskimo’s igloo is built out of snow and blocks of ice. 

in ])uil(ling. Since the early days of Greece, 
tile lias also been emjiloyed for roofs and 
jloors and decorations. Nowadays we some- 
times make whole buildings out of tile, or 
“terra cotta,” as we call it; the word;^ arc 
Italian and simply mean “cooked earth.” 
And our tiles may be made in rough, hollow 
blocks to use inside the \Nalls and under 
ih)ors, or they may lie carefully moulded 
and shaped into designs for tlie outside 
ornament of houses. For ornamental work 
the tiles are made to order; they are often 
colored and are always given a hard, gla/.ed 
finish. 'The rougluT tiles are made by ma- 
chinery, more or le^s like bricks, thousands 
at a time. 

The Tiles on Our Bathroom Wall 

The tiles on a bathroom wall are commonly 
made of white clay and given a gla/.ed sur- 
face. All clay tiles have to be burned, just 
. as bricks are, for live or si\ days. If they 
arc to be glazed in addition, they are then 
painted with a glazing mixture and baked 
again. The glazing mixture is made out of 
chemicals that form a shiny film over the 
tile as it is baked. 

Of stone there are many kinds that we 
can use in building — marble, limestone, and 
granite, sandstone, and slate. All of these 
•come out of quarries in the earth! Often 
the quarries follow the stone ledges for 
hundreds of feet into the ground. 

It is still heavy work to quarry stone, 


Sometimes those are the only building materials he has 
at hand, but they are very enduring in his climate. 

thinigh wc now have electrical machinery 
to make it easier. We take out great blocks 
of granite or marble by drilling holes all 
around them and cutting them loose. Then 
we haul them out of the quarries with electric 
cranes. We have taken out Ijlocks weighing 
over sixty tons, but commonly they weigh 
about fifteen. Fancy the labor it used to 
t«ike to gel out stone enough to build a 
jiyramid! 

Giving Stone Its Shape 

When the rough stones have been lifted 
out of the quarr}", they arc carried off to a 
mill. There they are worked into any shape 
that may be wanted, ff a long round column 
is desireti, the block of stone is put into a 
great lathe and turned round and round. 
As it turns, the rough corners arc gradually 
ground away until a smooth round shaft is 
left. 

How We Saw a Stone 

If thin slabs are wanted, the stone blocks 
must be saweil into strips. The saw we use 
for cutting stone has no teeth. It is a band 
of steel that works back and forth on the 
stone while s<\nd and water are jnnired on it. 
The gritty sand rolls between the iron and 
the rock, and cuts a groove as cleanly as a 
knife. 

Still more remarkable for cutting stone 
is the diamond s;iw'. This is a disk of steel 
with diamonds set all around its cutting 
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edge. There is nothing that will cut like a 
diamond; and as this saw whirls around 
some six hundred times a minute, it shaves 
through the hardest marble as if the stone 
were mere wood. 

Carving Stones with Air 

Then there are machines for smoothing 
blocks of stone, for polishing them, and for 
cutting figures and designs in them. But 
any special design, such as you may see 
atop a column or over many church doors, 
has to be carved in the stone by hand. In 
the old days the sculptor did the carving 
with a chisel and a mallet. Now he has a 
patent chisel that oi')erates with compressed 
air. 

In America a great deal of granite comes 
from Connecticut, Massachusetts, and Min- 
nesota; marble from Vermont, Tennessee, 
and Georgia; and limestone ^rom Indiana, 
Kentucky, Illinois, and Ne^\ York. Sand- 
stone comes from most of these slates too. 
In Italy there are famous quarries at Car- 
rara (kiir-ni'rii) that furnish beautiful marble. 
And of course there are other quarries in 
every country of the world. 

Shingles of Stone 

There is still another valuable stone for 
builders, though they never make a whole' 
house of it. This is slate, the .stone we use 
so much for roofing. 

The best thing about slate is that it splits 
easily into thin strips. So it would not be 
very good in holding up a wall, but is ex- 
cellent for making a light stone roof. For 
that purpose the slabs are cut to a small, 
convenient size, and have two holes drilled 
in them for the nails 
that hold them on. 


They are really just stone shingles, and are 
laid on overlapping, just as wooden shingles 
are. 

There is no better roof than one of slate. 
It never rots or warps or wears away from 
rain or snow. There is nothing that lasts 
longer or looks better. 

In the United States most of the slate 
comes from Pennsylvania. In Europe the 
best quarries are in Wales, but there are 
others in many countries. A good deal of 
stone is wasted in the cpiarrying, and it 
takes six tons of rock to yield enough slate 
to cover a small house. 

Our Bungalows of Wood 

Brick and stone are the best things for 
building, because they cannot burn and 
because they last so long. But in America 
most of the small houses arc still made of 
wood because it is so much cheaper. And 
very pretty houses can be built of wood. 

In our story about lumber we have told 
how the trees in the great forests arc cut 
down and lloated off in the rivers to the mills 
where they are sawed into smooth beams and 
planks, or turned into special shapes for 
staircases and all kinds of woodwork. Even 
a wooden house can be built souTTd and strong 
enough to last for several centuries. 

The Steel Bones of a Skyscraper 

But in our great buildings very little 
wood is now used. It would never have the 
strength to hold them up. For the great 
weight of a skyscrat)er we need steel and 
concrete. 

Steel is a very new thing for the builder. 
The first tall house with a steel frame went 



Photo by L. M. & a Ry. 


380 






4 — A slab of marble is smoothed on a rubbing bed consisting of a revolving metal plate 
over which sand and water are kept constantly flowing. 

5 - Marble is polished in a machine that bolds the stone directly under a series of revolving 
metal disks which turn above it. The disks, shown here, arc coated, the first with car- 
borundum, the next with aloxite, the third with fine hone; and the surface of the marble 
is kept wet. A final polish is given with felt and a polishing powder. 

7 — This gigantic marble column is on its way to hold up the roof of a cathedral. 
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up in 1886; yet at the present time nearly 
every building over four stories high has a 
frame of steel. The frame holds up the 
building just as the frame of bones inside 
holds up a human body. So we now have 
buildings eighty or ninety stories high with 
glass windows all around the ground floor, 
making the whole thing look as if it rested 
upon glass. Of course it really rests dh im- 
mense steel columns 
sunk deep into the 
ground and 
towering into 
the sky. 

In such a 
building the j 
great steel 
skeleton goes 
up first and 
carries all the 
load. All the 
other mate- 

rials the modem slate 

brick and quarry, where the 

stone, tile or Xn ‘toTNij: 
concrete in ground, a wire is 
. ,, , used for cutting 

t le walls and down into the 

floors — are Thisicaves 

, . a smooth, clean 

merely hung surface. Blocks 
11 n n n t h p weighing six or seven tons apiece 
1 ^ are then cut and wedged out of their 

frame. Once resting place, as shown in the top- ' 

thn fnmp nf most picture. Next they are hoisted 
me irame 01 quarry, 

steel is up, we where they are sawed up into the 
desired lengths and split to the de- 
can begin at sired thickness. This is easily 

the top and done, for slate splits naturally, and _ 

*11^1- fli® workers are so highly skilled “ " , , . 

build the uiat they have no trouble in splitting moulds 01 the 

walls down- ® large block, as shown in the center picture, into slabs only the thickness desired shape. 

... of a blackboard. After the slate is split, its surface is smoothed and fin- ‘ f 1 

ward II we isned in various ways till the slab is ready for the purpose it must serve, in a tew days 
want to do so lowest picture is one of the carborundum machines by which slate mixture is 

_ , ‘is shaped when its surface is to be beveled or curved. ' ' , 

In the Story 

of steel and iron we have shown how the 
strong steel beams and girders arc made 
and shaped. When we draw up the plans 
for a big building, we have to make a 
picture, or ‘‘print,*' of every piece of steel 
that is going into it. Then we send the 
prints to the steel mill, and all the beams 
are made exactly in the size and shai)e we 
need. Every piece is numbered when it is 
delivered at our building; and so all of them 
may easily be sorted out and lifted to their 
proper places. Then the riveters begin to 


put all the thousands of ./cams together as 
the frame mounts up into the sky. And the 
steel worker, high up in the air and on some 
days lost in the mist as he keeps his balance 
on a girder, has one of the most exciting of 
all trades. 

Making Stone to Suit Our Needs 

And steel is used in other forms besides 
big beams. In most of our fireproof l^uildings 
the floors are held up by thousands of small 
steel rods that run from column to column. 
These rods are all buried in the cement, or 
“concrete,” that makes the floors, but it is 
the rods that keep the con- 

rhoton bv Stnirtural /• , i • i 

siato (•« Crete from r^reaking up under 

' its load. For concrete is very 

strong if it has something to 
rest on, but it will l)rcak in 
tw'o if it is only stretched 
through the air behveen two 
(H)lumns; so then it needs the 
steel rods to hold it iii>. 
Concrel(‘ is a stone 
that in a n 
liimstdf has 
made. When 
w’e need it we 
mix \ip a lot 
of sand anrl 
gravel and 
cement with 
w^ater, aiicl 
pour the niix- 
— lure into 

moulds of the 

picture, into slabs only the thickness desired sliaDC 
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irborundum machines by which slate mixture is 
eveled or curved. 

as hard as 

stone, and the ])li)cks are ready for the builder. 

Natural stone needs to be cut and shaped, 
but concrete gets its proper shape as it is 
made. We can even make a whole building 
out of concrete in one solid piece — walls, 
floors, and roof. And we often put up build- 
ings in this way, such as factories and ware- 
houses. But in almost all big buildings the 
foundations and the floors are made of 
concrete. 

Of co^irse the sand and gravel and water 
would never stick together and make stone 
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How Portland Cement Is Made. Suitable limestone must first be found 
by drilling (A). Then the rock is quarried (B), and carried to a gyratory 
crusher weighing 400,000 pounds (C). Clay or shale is also crushed, 
t and it and the limestone are stored in separate bins. The ^ 

. i crushed limestone and clay or shale pass through a drier (E), 

' m where a hot blast removes all moisture. The two materials are // 1 
^ ;|| mixed in scientific proportions and pulverized in a revolving I 

MjiUl cylinder (F) containing heavy I 

D steel balls. !IL •’’/ L 






The pulverized 
“mix’* next 
passes to a rotary 
kiln fG). 


In the H’n 
(G) a hot 
blast fuses 
powder into 
clinkers. 




Heat in the rotary 
kiln (G) is raised 
to 2,500" or 3,000® 
F. by a blast of 
flaming powdered 
coal that is 
blown through 
the revolving 
tube after the 
i coal has been 
V / ground in a 
\y mill fH). 


Below is a 
view of a ce- 
ment plant. 


The cement clinkers are cooled and stored 
in bins Then gypsum is added, the 

mixture is ground in centrifugal mills (K) 
and in ball and tube mills (L), and it ia 
loaded into sacks for shipment (M). Each 
sack is automatically filled by means of 
machines that force 94 pounds of 
cement through a self-closing 
valve in the bottom of the sack. 






liQieu 
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riioLo by Naticinal Mii^fiiin 


This is the way a lime factory would look if we could 
take pieces out of its walls to see what was going on 
inside — for it is a model that is shown in the photo- 
graph. Limestone, which was made ages ago from 


the shells and skeletons of very tiny marine animals, 
is crushed and burned in a kiln till it gives up part of 
its substance. What is left we call “quicklime,” a 
material used in making plaster and mortar. 


all by themselves. It is tlie cement that 
holds and hardens them. Long ago the 
Romans had a kind of cement and used to 
make concrete — the best that we have ever 
seen — but after their day 
the world forgot all about 
it. Only a little over a 
• entury ago the .secret of 
cement was found out 
again, and a great in- 
dust r>' in it was begun. 

In the United States 
alone we make many 
million.*^ of barrels of it 
every year. 

Our modern cement is 
a powder made of clay 
and lime. The lime may 
come out of oyster shells, 
chalk, limestone, or va- 
rious other things with 
lime in them. The clay 
and lime are heated in a 
special kiln until they 
nearly melt. They come 
out in clinkers, and are 
then broken up into the 
powder we use. 

Even with all these materials, we should 
still have pretty poor houses without glass 
and plaster to let in the light and to make 
the walls white and smooth. 

Of the two, plaster is much the older. 


It was in use four thousand years ago in the 
pyramids. If you watch a plasterer at work 
to-day you will notice that he ])uts on three 
coats of his material. The first two are 
j)retty rough, but the 
last one, made of differ- 
ent materials, is smooth 
and while. I'or the first 
two coats are made of 
g\^[)siim (jipfsum) mixed 
with sand and wood 
fiber, while tlie other is 
made of fine lime mingled 
with a little [ilaster of 
Paris. 

(ly])sum is a mineral 
that is usually whitish 
as it comes out of the 
earth. IMaster of Paris 
is gx’psum that has been 
spt'cially heated, dried, 
and [)owdered. When we 
add a little water to it, 
we have a plaster which 
may be moulded to any 
form we like, and which 
will dry arul harden in 
about ten minutes. The 
mouldings on our ceilings and other decora- 
tions in large halls are commonly made out 
of plaster of Paris. 

We have a kind of plaster to use even on 
the outside of a house. It is callecl stucco. 



I'hoto by Nittionul Munrum 

When we are going to plaster a wall we nail up 
narrow strips of wood or metal, called laths, 
with a narrow space between strips. Then the 
plaster is applied^to the surface of the laths. 
It sinks in between the strips, and when it 
hardens, it holds tight to the laths. This sec- 
tional view of a wall is cut down through the 
lath so that you may see the plaster face se- 
curely anchored in the spaces between the laths. 



I’lioto liy 1‘lioiiiuN AirvirwH for Mcl lotjolif'ni Lif** I u'*iii:nu’«* ('oinpaio lluu(»ini: l-*nuoctn 


Building materials are now more costly than they have into airy comfort in the modem low-rental housing de- 
ever been in history. But scientific planning and mass velopment shown in the foreground above. Over eleven 
production have made it possible to turn crowded slums thousand families enjoy its parks and recreation areas. 

It usually is liardencd by the additioii of sheet, which is then heated and heated again 
cement, and may be colored a beautiful tone, before it is ready to be cut into standard 
Glass is very old too, and beautiful things sizes for our windows, 
were made out of it long ago in l^gypt; but The plate glass that we sec in large win- 
its use in windows such as ours is ])retly dows is not blown in this way, but is poured 
modern. We have used it in that way only out on a great, smooth table in a rough 
for some four centuries, and even now most sheet. When it has coolctl, this is smoothed 
of the window's in China are tilled only with and i>olished by being turned around rapidly 
oiled paj^er. against sand and emery [)oIishers. Of course 

Glass is mostly made of a substance called ^^lass brkks are now' used in w alls and else- 
silica (sTl't-ka), w'hich we can get from where. And window glass can be made in 
common sand. It is mixed with lime, soda, layers to keep out lieat and cold. 

Silk, and other chemicals, and melted in a Besides tiio tilings we have mentioned 
furnace for about sixteen hours. It can then there are many others wire, nails, plastic 
be l)lown into great bubbles. Koj; common fittings, metal locks and hinges, w ire screen- 
window glasswe blow' an enormous bubble iug, cork, rublier, and asphalt. New eombi- 
out of thirty or forty pounds of melted glass, nations of oUl materials have been invented 
and then cut the bubble open to let the glass to take llie i)lace of plain cement and stucco 
flatten out on a table. It makes a great for outside walls or of woexi or slate for 






WHAT WE NEED TO BUILD A HOUSE 


shingles. W'e even use [mper in building 
for w allboard and other purposes 

There arc many materials for insulation 
(in'sii-la'shiin) that is, to keep out heat 
and cold. \Vc have for instance, rock wool, 
made of leatl or iron slag melted under very- 
high temperatures and then run in a stream 
through a steam jet. I'he force of the hot 
jet turns the molten slag int(3 a kind of 
spray that hardens into silky fibers. Other 
insulating materials are glass wool, asbes- 
tos, and a kind of plastic foam seven times 
lighter than cork and able to keej) out sound 
as well as heat or cold, (ilass blown uj) to 
a foam, like soap bubbles, keeps out heat, 
cold, moisture, fire, and vermin. 

Many of the new materials are very clever 
For instance, there is i)ly\\ood our old 
friend wood, to be sure, but oh I how dit- 
ferent. You may- read of it on f)ther j>ages 
We can now give wood all sorts of new char- 
acteristics, can make it weatherproof and 
verv strong and hard, and can mold it to 
many shapes. 

By using various new cements and plastics 
we can “bond” rubber, cloth, leather, wood, 
fud plastics to each other or to metal to 
make a substance even stronger and more 
lasting than the original. 

Modern builders are using more metals 
stainless steel, aluminum, and the very 
light and strong magnesium alloys. Fhese 
metals are often bonded to pi v wood as a 
facing for walls. Aluminum mav take the 


|)lace of iron and copper around windows 
and for trim. Many of the new materials 
and many new- uses for old materials wxTe 
w'orked out under the stress of w'ar and are 
proving useful in |)eacetime 

Most amazing of all are the new ways of 
putting a house up A prefabricated (pre- 
frib'ri-ka'tiM) house that is, one made at 
the factorv - is shi[)perl in sections that 
merely have to be fitted together. A four- 
room house of this kind can be t>ut uj) in a 
dav. It dries not have a w'ood(*n frame, as 
other houses have I'he walls, com[)le(e 
with doors and windows, i-ome in sections 
that interlock and fit into grooves in the 
floor, and the roof is set down r)n top 

'file materials are strong lint light 'The 
wall is thin, and is made in lhre(‘ la vers 
I'he middle one gives insulation and the 
other two are of some strong, light material 
p(Tha[)s plvwood 'riiere are other cliea])ei 
hard-surfaeed materials to serve outside, 
w'ith washable wallboard inside Houses 
that are not prefabricated are often marie 
of such paneling bought in large sheets an<l 
then saw'ed up and fastened tr) a support- 
ing framework set uj) bv a larjHaiter Since 
ceilings and roof do not rest on inner walls, 
the inner wadis of the rooms cjlTl be moved 
abr)ut, and the whole lloor plan of the 
house (hanged to suit the owner’s fancy 
It .seems so simple that it reminds one of the 
day's w'hen one built castles out of blocks 
on the lloor 


Below, a prefabricated house, delivered complete from 
the factory, is going up before our eyes. After the 
floor is laid, the walls are lowered into place as is 


shown at the left. Notice that the door has been built 
in, ready for use. At the right the roof here in three 
sections is being lowered into place. 


Courtmv of h.i’Ouoi rcio (.oriKirni luii of Aiiipruu i'hoion Jotiii liloKliHrn, Bpikr*lr% 
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Reading Unit 
No. 1 


FHE BRIGHT QUERN OF THE MET AES 

\ote: For basic injormation F or statistical and current jactSy 

not found on this pa^c^ consult consiAlt the Richards Year Book 
the general Index, Vol. 75. Index. 

Interestinjn Facts Explained 

For how lon^ a time ha^ silver Workin;^ silver into useful arti- 
hcen in use? 9 .^88 cles, g ^89 

W'hieh are the two largest silver Silver in photcj^raphy, 9 ^^89 
mines? 9 ,^88 Sterling silver. 9-390 

Mining silver under water, 9 Why. silver tarnishes, 9 390 
3«9 

Fhinj^s to 'Fhink About 

Why is silver ex|)ensive^ protective layer of ‘silver? 

\\ ..I te is juost of the world’s sil- Do you consider silver as beauti- 
vtT found? fill as gold? If it is not, why 

Why are other ores as im]>orlant should platinum be more fash- 

as silver in silver mining? ionable than gold f(^r jewelry'^ 

How are objects covered with a 

ReUueti Material 

How is sih'er used in taking |)ic- the aid of a silver salt? 12- 

tures'' 10 449-51 74 

How dill the Egyptians use sib What are famous exampdes of 
ver for mirrors? 12 80 work done in silver^ 12 84- 

How has the idea of free coinage 92 

of silver affected the history of What happens to silver when it 
the rnited States-' 7 2c)2 is mixed with gold? 9 31^6 

What is (ierrnan siUer'-' 9 420 tlow is silver used in the thermos 
How is stained glass made with bottle? i 400 

Practical A ppUcations 

How is silver used in medicine? How is silver used in making 
9-^8 c) fdms fcT your camera? 9-389 

Eeisure^time A ctivities 

PROJEC T N(^. i : Expose and PROJEC T XO. 2: Show that 

develop a film in your camera, sulphur tarnishes silver. 9-390 

10 44Q-5^ 

S u rn 9 nary S tatetn e nt 

Silver is an important metal and can be used in the produc- 

because it can easily be flattened tion of silver salts for photogra- 

and worked into useful articles phy and medicine. 
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( miitfHv \im'rHliiiii WvNx anij IiifuriiDiTiiin HnrrHu 


Under these interesting structures lies one of the most Australia has yielded lead, zinc, gold, copper, and sil- 
famouB mines in the world. The Broken Hitt Mine in ver the last, one of the most important products of all. 

The BRIGHT QUEEN of the METALS 

We Make Silver into Money And, Amazingly, We Also 
Make It into Pictures and Medicine 


IfK brightest of all metals is the one 
that we have chosen for our dimes and 
(liiartcrs. And of course it is no nov-* 
eltVi because we usually ha\e a little of it 
in our pockets. 

But while we know silver so well, we must 
not think it is any too easy to find \\ e have 
to do a great deal of hard work to get it out 
of the earth. To be sure, it can be mined 
in many places, and it has been known to 
man for a long time. It was one of the 
metals he had learned to use before histor\ 
began. If we could go back for thirty-five 
centuries or more we might see rich Chi- 
ne.se drinking out of silver cu[)S. 'Fhree 
centuries before the birth of Christ we should 
find the Romans fighting fiercely tr> snatch 
some silver mines from Carthage. And four 
hundred years ago we could have seen the 
Spaniards in Peru enslaving the poor Indians 
and putting them to work getting silver out 
of the ground for the enrichment of their 
conquerors. 


In those da\‘' ''iKer started many a war 
and struggle lAen M‘vent\-fi\e \ears ngo 
the men who ranged th(‘ wr*siern moiinl.iiiis 
in the '.earth for gold and silver were rough 
old customers, r(Md\ for .in\ trouble that 
turned u{) 1'f) ihtur lot it tell to find th(* 

second largest siK'er mine on earth. They 
were looking lor gold in W'vada, and silver 
is very often found iilong with gold 

Now .Nevada is a dry jikue, ami the men 
were digging a well for water At the bottom 
of the well thes struck more than water 
they found a vast lot of gold. After a time 
the gold gave out, but then the miners be- 
gan to find silver So that well turned into 
the famous Comstock mine, out of wdiich has 
come about half a billion dollars worth of 
silver. 'Fhe Veta Madre mine near Ciuana- 
juato, Mexico, has outdone it, however. 

Silver is found everywhere in sea water, 
as is gold, but in such small quantities that 
there is no use in trying to extract it. But 
in one place, under Lake Su[)erior about a 
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mile from the Canadian shore, there is a 
great deal of silver in the ground bcneatli 
the water. "J'o mine it there, men have to 
build great breakwaters aiul cofferrlams, and 


the glass; but if we j)ut in a silver spoon, 
the spoon will take uj) some of the heat so 
fast that the glass will not crack. And the 
metal picks up an electric current quite as 


to sink shafts as dee]) as a thousand feet eagerly. So silver wire is excellent for carry- 

beneath the waves. ing electricity, and it is very lucky that 

silver can easily be spun into a wire. 

Where Our Silver Comes From j 

Most of our silver now comes from th(‘ glass, a f]ueen or any other very fine lady 

New World. Mexico is in the lead, and the might j)ossess a ])olished silver mirror. She 

United States follows; together they yield could see her face pretty well in it — as we 

about two- thirds of all the silver that can now in a polished spoon. For 

the wf^rhl onwhices. South Am(‘r- cemturies silver has been made into 

dishes, jewelry, and ornaments of 
many sorts, and many of the old 
})roducts of the silversmith’s 
fine art are very l>eautiful 
and very valuable. An an- 
cient saltcellar or teapot 
may sell for many thou- 
sands of dollars to-day. 

A great deal of the silver- 
ware we now use is only 
])latcd with silver. For 
, silver, as it will mix well 

with many other metals, 
can also be easily spread or 

])lated in a thin sheet over other 
comes mixed up in some such rnin- mt*tals. The plating is done by 

eral as galena (ga-le'na), and has ^ electricity. We hang a brass spoon 

to be crushed and melted out. And ‘ ‘ ' or dish and a piece of silver in an 


beneath the waves. 

Where Our Silver Comes From 

Most of our silver now comes from th(‘ 
New World. Mexico is in the lead, and the 
United States follows; together they yield 
about two-thirds of all the silver that 
the w^orld ])roduces. South ArntT- 
ica and Canada come next. In 
Kuro])e the metal is found main- 
ly in (lermany and in Spain. 

And it is mijied in many 
other i)laces- in Jndia and 
Japan, in Australia and 
South Africa. The whole 
A’orld ])roduce.s Ijetween two 
and three hundred million 
ounces in a noimal year. 

Rarely is the ^^hite metal 
found in a pure stale. 

Though it is one of the 
chemical elements from which 
our world is made, it U‘^uallv 
comes mixed up in some such rnin- 
eral as galena (ga-le'na), and has ^ ^ 

to be crushed and melted out. And 


often there is so little lh:U it does fverVwher/ta"the ” riJu acid bath, and pass an electric cur- 
not T)av to mine the silver bv itself ; and in backward coun- rent from the silver through the 


that is why th(‘ miners look for ore working of it still are ''am o> me lw |^ian.Ai. 

with lead and coi)i)er in it also, very primitiye. Here is 'Phe electricity spreads particles 
In many ways our silver is of use of silver over the dish or sj>oon m 

to us. Second only to gohi, it is the most a thin, smooth laver that hides all the brass 


workin^'of'^i"^^ “e the article to be plated. 


In many ways our silver is of use 
to us. Second only to gold, it is the most 
malleable (mal'e-a-b’l) and the most ductile 
(duk'tll) of all metals — that is, it can be fat- 
tened out into the thinnest sheet or drawn 
out into the longest wire. A single ounce of 
it can be sj)un into a wire so line as to reach 
as far as three miles. It is a very soft metal, 
however, and is far more useful when mixed 
with a little coi)per. Then it turns hard but 
remains workable; and that is the form in 
which we commonly see it. 

Odd Uses for Silver * 

It will carry heat and electricity better 
than any other common metal. If we ])our 
boiling water into a glass, we shall shatter 


beneath. 

A Metal We Use for Medicine 

Silver is al^) used in taking pictures, for 
the camera lilm is coated on one side with 
silver chloride (klo'rid). There would be 
no i)hotograph without it. And silver is 
even used for medicine. One of the first 
things that ever happened to you, just after 
you were born, was that the doctor put a 
drop of nitrate of silver into your eyes. 
^\)u have ])robably had a sore throat painteil 
with it, and you may have got rid of a 
wart with it; some day you may stop a boil 
with it. 


THE STORY OF SILVER 


It seems to have only one fault. It will 
tarnish, or turn black, if you let it alone. 
It turns black whenever it picks up a little 
sulphur from something around it— and there 
is often more sulphur around than we know 
about. If you do not wash your silver spoon 
after you eat an egg for breakfast, the spoon 
will soon be black — from the sulphur in the 
egg. But of course a little cleaning will 
restore the silver to its bright lustre. 

Silver in money has very little chance to 
tarnish. It is kept bright by the thousiinds 
of fingers that handle it. They wear it 
down, loo, so that a coin will sometimes grow 
quite smooth if it is not taken o\it of cir- 
culation when it begins to get battered and 
shabby. In order to make them wear better 
our silver coins arc one- tenth coi)per, for 
the addition of copper makes silver much 
harder. 

It is a curious fact that the silver in a ct)in 
is really worth a good deal less than the coin 
itself. The market price of silver may vary 
greatly, but a normal jirice for pure silver 
as it comes from the mine is seventy-five 
cents an ounce troy. Now a dollar contains 
only a little over seven-tenths of an ounce 
of pure silver, worth about fifty-two cents 
in ordinary times. So there is little danger 
of our melting down a dollar to get the 
silver in it! 

‘‘Sterling^’ silver is what we usually think 
of as pure, or “solid”; we use the term for 


metal that has been made up into useful 
articles. But it is not absolutely pure; if 
it were, it w^ould be too soft to wear well. 
Every ounce of sterling silver is .925 silver 
and .075 something el.se. The w^ord “ster- 
ling” comes originally from the name of a 
very old English silver coin, but now it is 
the term used for the standard of British 
coinage. A ‘‘j)oii nd sterling” is the unit of 
British money, and is normally wwth #4.80; 
of United States money. So when we see 
the word “sterling” on the bottom of a 
plate or the back of a sjmon, we know that 
the article is made of silver of the same 
purity as a British silver coin — though as a 
matter of fact the British j)ounfI is coined 
in gold, and silvi'r is used only for smaller 
coins, such as “half crow'ns'' and “shillings” 
and “sixpence.” 

Because sterling silver is always of un- 
(jucstioned quality, we use the word to ev- 
press solid worth in other w'ays. So we speak 
of a man of “sterling character,” and mean 
that he is all that is line and honest. 

About a third of all the silver in the world 
is made into money, for gold and silver are 
the ])eht things for coins. Long ago the wise 
men used to try vainly to make gold out ol 
chcajier nudals. Oi* course {\wy never suc- 
ceeded. but there i^ at least one waiy in 
w’hich it can be dour: j)ul your dimes and 
quart (*rs into a good b.ink, and some day 
they wall turn into gold! 
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Reading Unit 
No. 2 


THE YEEEOW SANI>S OF RICHES 

Note: For basic information F or statistii al and ( urrent jactSy 

not found on this pat^c, consult consult thr Richards Vrar Hook 
the general Index, Vol. j ^ Index. 

! nterestin^t Facts R xpliiined 

W'hat part has irolri played in Refining ^oUl from rocks, 9-394 
history? 9-392 The dollar. 9 394-93 

(iold in ( *aliforni«a. 9-393 Green and white 9 ^ 9 ^ 

The Klondike, 9-393 24-carat ^old, 9-396 

Placer minin^^, 9 393-94 

'rhinos to Think About 

Why is ^old mining now^ a big the past^ 

business? What makes gohl usefuP 

M’hv ar<* the chimneys of gold If man could siirldenly multiply 
refineries carefully swept? his suf)i>ly of mined gold by 

How' has gold affected law’ and ten. would he be ten times 

ordei in the United Statc.s in richer^ 

Picture Hunt 

How’ is gold mined*' 9 305 in ( 'alifornia 9 393 

Where was gold first discovered 

Related I\1 aterial 

H(»w' is golcl usccl in mosaics? tapestries? 12-144 

12 112. II 79 What is meant by the ‘ gold 

How much gold did ancient standard "? 7 342, 507 

Kg>'|)t possess*' 5 12 ^^'hat is gold leaf *^ 12 So. 9- 396 

How is gold used to keep goods How’^ are objects plated with 
moving from one country to gtild? 12 89-90 

another? 7 510-14 Who are the famous goldsmiths 

flow is gold used in wc^aving of histor\'? 12 SS 

Practical A p plications 

W hat are the everyday uses to How* is gold used in sign mak- 

w’hich gold is put? 9—394 ing? 9 396 

Reisure-ti me A ctivities 

PROJKC'P NO. I. (iet some PROJPX' P NO. 2 : See how thin 

gold leaf and use it to make a you can beat a small piece of 

sign on a piece of glass, 9 394. scrap gold, 9-394- 

S u m mary S fate m ent 

Ciold is valuable because it lasting, and somewhat hard to 

does not tarnish in air or water get in large quantities, it has 

and can be beaten very thin or made a very gewd basis for 

drawn very fine. Because it is money. 
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The YELLOW SANDS of RICHES 

The Gold for Our Money and Our Jewels Is Hidden Away in 
Rocks and Rivers That Keep Calling Men to Come and 
Risk Their Lives to Find It 


HAR’S gold in them hills, stranger/’ 
says the old miner. And those few 
words are enough to j)ut a new light 
in men^s eyes. Gold I It means dark forests 
and rushing streams and digging in cohl 
water to find the glistening grains. Gold! 
It means braving hardshij) and toil, cold and 
heat, to try one’s luck with Fortune. Gold! 
It means adventure and a fight with men 
and Nature, with maybe a nugget of nothing 
for us in the end, and maybe a stack of 
gleaming yellow dust. There has never been 
a time in history when the magic whisper of 
gold did not steal men’s wdts aw'ay and send 
them to grub and die, p>erhaps to steal and 
kill, in order to get a little of the cold yellow 
stxiff that is so useless and yet so powerful. 

Far back in 1200 b . c . a band of rough and 
shaggy Greeks set out to seize gold from the 
miners of Armenia, who used to wash it out 
of their sands in sheepskins. The expedition 
came to be called the search for the Golden 
Fleece, and in time it turned into a famous 
myth. But there had been real gold and real 


sheepskins just the same. F(’>r even in ihtit 
far>ofT time — anrl long before -men had 
begun to be greedy for the gleaming metal. 
It was mined in Kgypt, in India, and in 
Rome. 

It was partly the hope of the gold that 
sent Columi)us on his uncharted voyage 
acioss the western ocean; and it was gold, 
in such heaps as they had never seen before, 
that brought the greedy Si)aniards after him 
to the Isthmus and Peru, d'hey did not 
have to mine it. They merely stole it from 
the Indians, who had already gathered it in 
tons ami stored it in their courts and temples. 

We do not know hoW' much those robbers 
took away to Kuro|)e. 'Fhcy first ca])ture<l 
the Inca, or chief, and got 17,500,000 dollars 
worth at one sw’oo[) as a ransom. And after 
that a steady stream of ships went laden 
back to Spain with more and more of it. 
There had not been more than 225,000,000 
dollars worth of gold in the whole of Euroi)c; 
so Spain soon became the richest nation in 
the world. 
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And other nations, just as greedy and 
plundering, could not bear to have it so. 
The English, and other countries as well, 
had a steady industry that consisted of lying 
in wait for the rich Spanish galleons and 
robbing them of their treasure. The bucca- 
neers who did the job swarmed on the 
Spanish Main for some two hundred years. 

The Forty-niners 

The fit of madness came on men again in 
1849. Gold had been found in California. 
From the ends of the earth men swnrmcfl 
to wrest it out of 

the streams and , * ' , V" ' 


And what enormous quantities of the yel- 
low stuff there were to Ixjwitch men’s minds! 
In the twenty-five years before the California 
gold rush only 8,000,000 dollars worth of 
gold had been mined in all the world. But 
127,000,000 dollars worth was mined in the 
twenty-five years that followed. And figuring 
the price of gold to be about S20.67 an ounce, 
it would work out to nearly two hundred 
tons. 

There have been other gold rushes since 
those days of ’49, but none have matched it 
for excitement. In 1896 gold was discovered 

in Alaska and 
• ' ' Northern Can- 


mountains. Any- 
one could come 
and dig for it. 
Ships that .sailed 
into the harbor of 
San Francisco 
were deserted 
their men and ol- 
ficers, who went 
to hunt for gold. 



ada, and the 
Klondike rush 
began. In the 
Klondike the bit- 
terest enemy was 
the cold, but the 
men struggled 
over ice and 
snow, with frozen 
hands and feet, 


(Ireat covered 


to stake out a 


wagons toiled 
liainfully across 
the continent, 
each trying to 
beat the rest and 


) l)V \ mti.il I ihi 

This is Fort Sutter, where James Marshall brought for testing the 
nugget of gold which started the great gold rush of ’49. He had 
picked it up in the race of a sawmill he was building, and his 
housekeeper ^d boiled it all day in lye to see if it could really be 
gold. It was, indeed! 


claim. M a n y 
died (^f cold and 
hunger, thou- 
sands more found 
nothing and lost 


be the first in the field. The drivers fought 
the Indians and they also had to fight the 
more deadly enemies of thirst and hunger 
and weariness, but on they came across the 
plains, a steady, devouring stream. 

Camps, Cabins, and Pistols 


their all, but some few came back very rich. 

That was the last big gold strike. To-day 
the mining of gold is a business — a very big 
business, with over a billion dollars’ worth 
of gold mined in a normal year. Most of it 
comes from South Africa and Siberia, for 
Russia now ranks second or ])erhaps even 


All a man had to do was to stake out a first. She does not reveal her production 


• claim. By right the United States govern- 
ment owned all the gold in California, but 
the miners took the law into their own hands 
and set up their own rules and regulations. 
Rough camps and cabins sprang up, and 
bearded men kept order with pistols and 
guns. A man could put up stakes around a 
small piece of ground of his owni choosing 
,and then he would have the right tp all the 
gold he might take out of it. But he had to 
keep other people off — and he carried a pistol 
to do it! There was no other law; there were 
no police or soldiers. 


Canada and the Cnited Slates come next 
No more can the old-time miner have the 
thrill of taking a j>an, wading out into a 
stream, and washing out the jirecious yellow 
s;ind. 

Washing gold out of a stream is called 
placer mining. Ciold is very heavy, and 
when the sand and gravel that held the 
precious grains were washed in a pan, the 
gold sank to the bottom and the sand ran 
over the edge of the pan. Sometimes a miner 
was lucky enough to come on a little lump, 
or nugget. A nugget found in 1869 and 
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'rliw> Ho Mioinic < 'oi 


Here are the surface plants of the Homestake Mining a million and a half tons of ore every year. It is the 
Company in South Dakota. Homestake mines and mills largest producer of gold in the Western Hemisphere. 


known as the ‘‘Welcome Stranger’^ weighed 
2,520 ounces. But such luck was rare. 

In the placer mining of to-day large 
dredges dig up the bottom of a stream and 
the gold is washed out by machiner}’. Some- 
times the gravel banks along the shore arc 
washed out Ijy a powerful stream of water 
that is played on the loose pebbles and then 
sent through long sluices. For nowadays 
very few wash out gold in a pan; it is too slow 
and uncertain. Much of the gold produced 
in the United States comes from mines 
worked mainly to get other metals. 

Whenever gold is found in the sand of 
streams or buried under them, it means that 
rocks in which the gold was hidden have 
been washed away by tireless little rills and 
spread in layers where the waters llowed. 
For gold is scattered in very tiny f|uaittitics 
through nearly all the rocks, ft is even found 
in sea w'a ter- - very little in a given gallon, 
but sometimes as much as a grain to a ton 
of water, and perhaps ten billion tons of gold 
in all the oceans of the world. Xo one has 
ever found a paying way to get it out. 

Gold that is taken from the rocks them- 
selves is often found in streaks called veins, 


or lodes. Into such a vein a .shaft is sunk 
through the surrounding rock and the gold- 
bearing ore is taken out. d'he gold is usually 
perfectly pure, but is scattered in tiny tlakcs 
or grains through the body of the rock. 

It is nothing for our great machines to 
crush the ore, wash it wdth deadly cyanitie of 
])otassium (si'a-nid of inVlas'i-um), se[)arale 
the gold by electricity, aiul get nine-tenths 
of the metal from the rock. But in years 
gone by, a man lliought he w^as doing very 
well indeed if he got half of tlie metal out 
of the rock. 

The modern mine does not w'astc gold. 
Even the chimneys in refineries are swept to 
get back the gold that has btvn cva|)oratcd 
Vvdicn the metal w^as well above the melting 
point, which is 1,945° 

Whet a Gold Dollar Is Made Of 

Gold is used for money, and is also made 
into many other things — jewelry, tabic ware, 
teeth, jiaint, lettering; one could name a 
great many articles. At present our govern- 
ment is not making gold money and allow's 
none be in circulation. Pure gold is very 
soft — too soft to be really useful but it 
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The old prospectors at the top left are panrdng for gold 
just as the people did who rushed to California in 1849. 
Gold-bearing earth which has been loosened by pick is 
washed in the shallow pan. Because gold is very heavy 
it stays in the bottom of the pan as the lighter sand and 
dirt float away. To discover how much gold each ore 
contains, samples are melted in a furnace like the one 


at top right. This is part of the process called assaying. 
Much more gold is mined than is found by panning. 
One of the world^s largest gold mines is the Home- 
stake Mine in South Dakota. Its shafts drop more than 
a mile into the earth. Here you see part of the enor- 
mous hoisting equipment which is needed to handle the 
miners and the precious ore of the Homestake lode. 
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Photu by Expresa Axeucy 

Ve^ few pictures are left of the California gold rush. 
This interesting old photograph shows one of the early 

becomes much harder when certain other 
metals are mixed with it. So copper, some 
eight or nine per cent of it, is added w^hen 
we make gold into money — and then the 
gold^s pure yellow takes on a reddish tinge. 
And silver and copper are added if we make 
it into dishes. Twenty-five per cent of silver 
makes the ‘‘green gold*’ we see in jewelry, 
but a little more silver than that makes a 
white alloy, or mixture. Twenty-five per 
cent of platinum makes the “white gold’' of 
the jewelers. And if we add .some twenty 
per cent of aluminum we get a fine purple 
alloy, which is not very useful because it is 
too brittle. Very thinly divided gold has a 
reddish tinge, so it goes into ruby glass. It 
is even used in treating arthritis. 

We tell the amount of gold in a mixture 
by measuring it on a scale divided into 
twenty-four parts. Each part is called a 
carat. When gold is marked “twenty-four 
carat,” it is pure gold. But eighteen-carat 
gold is only three-fourths gold — there arc 
eighteen carats of gold to .six carats of some- 
thing else. And twelve-carat gold is^^only 
half gold. This is worth remembering when- 
ever you buy a ring or a watch. 

In many ways gold is a wonderful sub- 
stance. It never changes in air or W'atcr, 
and so can never rust. It can be beaten 
thinner than any other metal; a single ounce 
is said to have been pounded so thin that it 


miners selling his gold at a V/ells Fargo stage office. 
The ever-present pistol is close by the scales. 

covered three hundred sfiiwire feel. And an 
ounce is a very small lump, too; a cubic inch 
of gold weighs nearly three-fourths of a 
pound. For gold is exceedingly dense; it 
weighs 19.3 times as much as water. 

Gold can also be drawn out thinner than 
almost any other metal. A lump no larger 
than a [)ea has been made into a wire some 
two miles long. 

The fact that gold can be beaten so thin 
and that it will not rust makes it the best 
metal for several j)uri)oses. “Gold leaf'’ is 
used in a great many difTerent ways. We 
sec it ever>^vhere — for instance, in sign.s and 
lettering on .shop fronts. The sign maker 
sticks pieces of gold leaf against the glass or 
wood and then cuts out the letters. 

But the thing that makes gold so valuable 
is not that it can be used. Iron, lead, and 
copper serve a great many more purposes. 
We set a high price on gold mainly Ixrause 
it is so hard to gel. If it lay all about in the 
streets it would cost no more than .sand or 
stone. Because men have agreed to call it 
valuable, they spend their lives to get it. 
And then they often wish they did not have 
it. Before World War II Uncle Sam acquired 
nineteen billion dollars* worth of the world’s 
gold, and stored most of it at Fort Knox, 
Kentucky But because we had it, other 
nations did not have it to buy our goods 
with — and we had no way to use it. 
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Reading Unit 
No. 3 

STRENGTH OUT OF THE EARTH 


Note: For basic information 
not found on this pa^e, consult 
the general IndeXy Vol. 1 5. 


For statistical and current facts, 
consult the Richards Year Book 
Index. 


Interesting Pacts Kxplained 


The Iron Age, 9-399-400 
Is there much iron near the sur- 
face of the earth? 9-399 
What is iron ore? 9-399 
Cast iron, 9-401-3 

Things to 

How is iron ore changed into 
iron? 

\\ ny is iron really worth more 
than gold? 

Why is iron the world's most 
useful metal? 


Steel, 9-403 

Wrought iron, 9-401-3 

The blast furnace, 9—402 

Iron production in the United 
States, 9-408 

Think About 

Why can the United States pro- 
duce half of the iron and steel 
of the world? 

WJiy should nations go to war 
over the possession of iron de- 
posits? 


Picture Hunt 


How is iron ore mined in ]Min- 
nesota? 9-399 

How is steel purified in the Bes- 
semer converter? 9—403 

Reliited 

How are diving suits made? 10— 

524 

How is steel affected by mag- 
net ism ? I - 486-8 7 
How' long do steel railroad tracks 
last? 10-194 

How is steel used in modern 
steamboats? 10—217, 219, 

223 

How did Janies Watt use iron in 


How are liquid steel and iron 
handled? 9-404-5-6-7 
How is iron shaped into useful 
objects? 9—404. 406-7 

\I at erial 

his invention? 10— 39S-401 
How did f'ooper use iron in the 
construction of the first loco- 
motive made in the United 
States? 10—183, 1 88 
How is steel used in modern 
bridge construction? 9-400, 
10-211-12, 214 

How is steel used in building con- 
struction? 11—516, 9-380 


modern 

9-400, 


Teisure^ti tne A ctivities 


PROJECT NO. i: Make an 
electromagnet for lifting small 
pieces of iron and steel, 1-486- 


87. 

PROJEC T NO. 
model locomotive. 


2 : Make a 

14-549. 


Summary Statement 


Iron is the most valuable metal 
because it is found almost every- 
where, and because it can be 


changed into a large number of 
useful articles without a great 
deal of trouble. 
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rtiofii Iron HiiM *<ht 1 ln‘«litiitf « 

Three fountains of shooting sparks mark the spots needed by the railroads. The rail is glowing hot when 
where hot saws are cutting a i2o>foot rail into lengths it rumbles out of the many rollers which shape it. 

STRENGTH OUT of the EARTH 

The Story of How We Find Our Iron and How We 


Make It 

HAT IS the best of all our metals? Is 
it precious gold? Or wonder-working 
radium? No, luckily the rare things 
in the world are seldom the ones ttmt ne 
need most. Useful as our gold and radium 
are to us, wc could still get along well enough 
without them. But we could hardly get 
along without our iron. We make so many 
things out of it, and put so much of our w'ork 
upon it, that we could not live our present 
lives without it. If we did not have it, we 
might still be about where we were before 
the days of Abraham. 


into Steel 

'Inhere are many reasons why iron is .so 
useful. In the first place, wc hav^c plenty of 
it. Wc have found it nearly all over the 
world; so the metal that we most need is 
the one that w^e can get almost anywhere. 
.And then we can do more with it than with 
any other metal. Wc can make it harder 
and stronger than any other common metal, 
and give it a sharper edge. Yet when we 
soften it with heat, wc can hammer it out 
into any shape wt like— which is to say that 
it is malleable (mil'e-a-b'l). Or we can draw 
it out into a rwl or wire, which is to say 
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that it is ductile (cluk'tll). When wc heat it 
white-hot, wc can hammer two pieces of it 
into one, or weld it. If wc raise it to about 
2,700° Fahrenheit, wc can melt it. And then 
wc can mix in a little of various other metals 
to make it just what we want it. 

So we do so much with iron that we call 
our era the Iron Age. Thousands of years 
ago man made all his rude tools — hammers 


Wc were saying that there is plenty of iron 
in the world. In fact, the earth seems to be 
mainly made out of the metal, for the great 
molten center underneath the thin crust of 
the globe would seem to be almost entirely 
iron. That, of course, is too far down for us 
to use. But right on the surface, or a little 
way below it, there is enough iron to last vs 
for a long time. 
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I’lioln l((;lrff Irnii Aiiil Miiylitiit 

Here in Minnesota Mother Nature has spread out her 
precious iron ore close to the surface of the earth. All 
the miner needs to do is to break it away with power 
shovels and load it into the flatcars drawn into the mine 
by the locomotive you can see at the bottom of the pic- 
ture. The work goes on night and day in order to feed 
the hungry blast furnaces of the steel industry. As 
the digging gradually lowers the floor of the mine, new 
spur tracks follow the mining shovels to untouched de- 
posits. When the great Mesabi Range was discovered. 

and axes and oilier tliings- out of stone. 
'That was the Stone Age. riien he found out 
abfmt copper and tin, aiul put them together 
into bronze long as he made hij> tooF 

with bronze he was in the Bronze Age. 
I^ven then he used the irrin found in meteor- 
ites. Finally the ancient flittites learned lo 
mine iron, and as the knowledge sjiread men 
entered the Iron Age in which we have 
• lived for at least ,^,000 years. 'Vh» vast im- 
j)rovement inwall the things that we now- 
make of iron, from our needles to our ocean 
liners, tells the tale of its importance. 


’'rf. . .aJ 

the customary way of iron mining was to sink a shaft 
into the earth so that the miners could go underground 
and dig out the ore. A foreign mining engineer who 
came to supervise the mining of the Mesabi’s nch ore 
indignantly refused to have anything to do with a 
“mine” which allowed men to stand in the sun and 
scoop up ore with shovels. “No shaft -no mining!” he 
exploded, and went back home. Other men went 
ahead and shoveled up the ore from what proved to be 
the richest iron ore deposit in the United States. 

\Vc never see it really pure, except per- 
liaj>s as a curiosity 1 lie .silvery while metal 

tor that is the color of pure iron that has 
not gathered a brown coat of rust al- 
ways contains certain imjmrilics. It usually 
comes out of the ground mixed with other 
things, in what we call iron ore. Sometimes 
the ore is so near the surface that we can 
dig it up with steam shovels, and sometimes 
it is so deep that we have to go far under- 
neath the ground to mine it. But always 
we have lo melt the ore before we can se]vi- 
rate the iron, which even then is not pure. 





Courte«»v Am«ri<*an and Wire Co 


The iron must be melted out of the ore in gigantic pass up one of the tall chimneys at fHe top of the stoves, 

blast furnaces, in which a blast of hot air fans the Now a damper shuts off the gas and cold air is pumped 

fire to a terrific heat. Here on the left is a furnace- into the stoves through the large pipe near their top. It 
with its bank of four **8toves,’* where the air that is' to circulates through the heated chambers of the stove, 
be driven through the furnace is heated. The inside of becoming very hot by the time it is driven through the 
each stove is divided by walls of fire brick into a cen- tuyeres (twd'ydr^), or nozzles, into the bottom of the 
tral flue with a number of vertical chambers around it. blast furnace. The engines that pump the air also get 

Hot gases given off by the blast furnace are driven into their heat from hot gas from the blast furnace. While 

the large pipe, called a '^downcomer,’’ which carries air is being pumped through one stove, another is 
them to the dustcatching chamber where they are freed heated with gas; so there is never a break in the hot 
from dust. At the bottom of the stoves you can see the blast blown into the furnace. This is absolutely neces- 
pipe which bears the dust-free gas to the stoves, in sary, for once a blast furnace is started, the heat must 
which it circulates until the bricks are hot. Then it will be kept up night and day or the furnace will be ruined. 

This we learned to do a long time ago. It a very hot fire against a hillside full of iron 
is hard to guess how long ago, because all ore; and when the fire died away, the man 
the first things we made out of iron must found a chunk of iron he had melted. Doubt- 
have long since rusted away. But we have less this hapjiened in a good many places 
found an iron blade in Egyi^t that seems to before some genius saw that he could melt 
be about five thousand years old. And we the ore whenever he wanted to, and get a 
know that a little later the Egyjitians, and metal far harder and more useful than the 
the Greeks and Romans after them, used a bronze that he had been employing. That 
good deal of iron and also knew how to make was the first dawn of the Iron Age. And 
it into steel. since then we have gone on mining and melt- 

^ ing more and more iron, changing it into 

e iscovery of Iron forms, and making more and 

The use of it must surely have been found more things out of it — until we now use it 
by accident. Somewhere a man had made for .such things as suspension bridges four 
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miles long and buildings over a hundred 
stories high. We could not make these 
with any other metal. 

For many a century, of course, the fires 
and furnaces we built to melt iron were 
fairly simple affairs. It was hard to heat 
a fire hot enough to do the job, and two 
or three hundred pounds of iron made a 
large amount to melt and handle. Until 
we had modern machinery, it was slow 
and costly work to change our iron ore 
into a metal we could use. 

Now we melt and work it in vast cjiian- 
lities and far more rapidly, to turn out all 
the tilings we need to make out of it. 

For this jiurpose w'e commonly use an 
e.xtremely hot fire in what is known as a 
blast furnace. A blast furnace is a tall 
steel lower lined with fire brick a kind 
of brick that will stand a great heat with- 
out melting. 'Fhe furnace is filled with 
(dternating layers of coke, iron ore*, and 
limestoiu, i iien a blast of very hot air 
is forced through the burning coke, mak- 
ing it seethe with an intense heat Of 
course this melts the ore, and tlie iron 
ilow's to the bottom of the furnace. A 
large furnace will hold almost seven hun- 
dred tons. .About every four hours the 
molten iron, still far from jiure, is drained 
otT. 

Out of the molten metal we can make 
three main things, which in turn have 
several varieties. We can make cast iron 
or wrought iron or steel. Cast iron and steel 
can lie made directly from the molten metal. 

Cast iron has too much carbon mixed with 
it to be malleable. It is usually gray and 
very hard, but also very brittle. We cannot 
beat it into shape, but we can pour it into 
molds to harden into fifty-ton machinery 
parts or countless lighter olijects. Wrought 
iron lias far le.ss carbon and can be turned 
into any shape we like. Hut we make very 
little of it, for it is too soft for all ordinar}' 
purposes, especially for bearing heavy 
weights, as in our raihvay tracks, bridges, 
ami tall buildings. For these and many 
•other uses we want steel — the hardest and 
strongest and most useful j^roduct we make 
out of iron. 

Steel is a special form of iron, usually 



<'i>urtr«(y UoitpH PorpnrHlion 


Every four or five hours the pool of iron and slag in the 
blast furnace is tapped by burning out a plug with an 
oxygen blowpipe. The metal to be used for steelmaking 
runs down a trench into great ladles which will haul it away. 
As it comes from the blast furnace it is called **pig iron.” 
The early method of casting was to run the metal into 
molds fashioned in a bed of sond near the base of the 
furnace. A trench was cut in the sand for the iron to 
flow through, and from it extended dozens of smaller 
trenches in a position like that taken by a litter of suckling 
pigs. The main trench was called the “sow” and the smaller 
trenches, “pigs.” Notice how the tapper shields his face 
from the intense heat. 

with some carbon left in it and often with a 
small amount of some other metal, such as 
nickel, chromium (kro'mi-uni), or tungsten, 
which helps to harden it. It may be hard 
enough to cut wrought iron, just as iron 
can cut bron/.e, and it will take an edge 
like a razor. It has an enormous strength, 
but it is sjiongy rather than brittle, and 
at a high lieat it may be given any sha[>e 
we like. .And because it is so very useful 
wc have found need for the United States 
alone to produce more than 90 million tons 
of steel every year. 

When we drain the molten metal out of a 
blast furnace wc have wdiat is called “pig 
iron.'’ Sometimes it is shipped while still 
molten, but usually it is cooled— or “cast" — 
into ingots (Ing'gSl) in molds. The molds are 
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This is what happens inside a blast furnace, where iron 
is taken from the ore. As shown in the vertical section 
at the right, the blast furnace is a huge chimney lined 
with fire brick, which can resist great heat. Into the 
top of the tower are dumped carefully measured loads 
of limestone, coke, and iron ore, brought up from the 
ground in bucket cars. A blast of hot air blown in at 
the bottom of the furnace raises the temperature of the 
furnace to terrific heat, as shown by the figure given 
along the left side of the diagram. As the raw materials 
sink lower in the furnace they become hotter and hotter 
until they finally melt. The substances in the coke and 
limestone gather the impurities in the ore, and the pure 
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iron is left. Since this is heavier than the other sub- 
stances, it sinks to the bottom of the furnace, where 
it can be drawn off into pig molds. The impurities are 
drawn off as molten slag, which can be used later on 
to make cement. The gases that are given off when 
the limestone, coke, and iron ore are raised to white 
heat are piped back to heat the air blast at the bottom 
of the furnace. At the left is the enormous scoop which 
gathers up enough ore or coke in one bite at the stock 
piles to load a bucket car. The acoop is electrically 
operated and can be quickly shifted on overhead 
tracks to any part of the stock pile yards. 


oio rourifMjr United Htatm Steal ('oriMiretino 
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The pear-shaped bowl at the left is a converter in blast, 
which means that a great jet of air is being blown up 

gfMLTally madt* of cast iron and arc open at 
both ends. When ready to lie tilled they are 
placed on heavy cast iron plates, called 
"stools,” which stand on small railroad cars. 
About 70 inj^ots can be cast in one mold be- 
fore the mold must be scrajiped and used in 
charging? another furnace. 

Uy a jirocess known as ‘‘pudilling’^ this 
cast iron may be made into wrought iron. 
'Fhe cast iron is melted again, together with 
some additional iron ore, and the mass is 
stirred until the carbon and certain other 
ingredients are removed. 'Hien we have 
wrought iron. 'Fhis is almost the pure metal, 
and it is still the best thing we have for many 
jiurposes. It is the kind of iron a blacksmith 
uses, because when he has heated it red-hot 
he can beat it into various shapes. 

Hut most of our iron is now made into 
steel. For many centuries we had known 
ways of making steel, but only in fairly small 


through the molten metal in the converter. When the 
process is finished the metal is tough and malleable. 

amounts. The early railway tracks were 
therefore made of wrought iron, and until 
about the time of our great-grandfathers 
fairly little steel was used. It was only about 
a century ago that we found out how to make 
steel easily enough to furnish millions of 
tons ever}' month. 

It may be made directly from the molten 
iron that runs out of the blast furnace, or 
from the cool pig iron molded from this. 
There are two main ways of making it — the 
Bessemer process and the open-hearth proc- 
ess — and adding vanadium ( va-na'di-Om), 
molybdenum (mo-lTb'd^-num), manganese, 
cobalt, or other metals will vai*}' its qualities 
and suit it for widely different jobs. 

The first process is named for an English 
inventor, Sir Henry Bessemer {1813- iSgS). 
He invented a good many different things, 
such as a stamp to prevent forgery of im- 
portant papers, and a way of making the 
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The metal flowing from mixer to ladle, above, is so 
hot that the apparatus is operated by electricity from 
an air-conditioned room, called a pulpit. At the right 
another type of ladle, used for casting metal in ingot 
molds, pours from the bottom to prevent the floating 
slag from entering the mold. 
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The ingots at the left are the first solid form which 
steel takes. When the metal hat cooled in the molds, 
they are stripped off the ingots by a pair of powerfu’ 
fingers which grasp lugs at the top of the molds 
while a plunger holds down the ingot. Above is one 
of the inclosed cylindrical ladles which will transport 
x6o tons of molten metal from the furnace to the open 
hearth. 





i'liiito ('(HM !•■»% Aiiii'iii nil Iiiifi .iml lii^uJutc 


As you can see in this picture, open hearth furnaces are ganese, phosphorus, and sulphur. Open hearth fur- 
charged With hot metal. The ladle has been hlled naces are so named because the hearth or floor of the 
from the storage mixer and carried overhead on its furnace is open to the sweep of the flames which purify 
giant hooks to the door of the furnace, where its con- the metal. A saucer holding 250 tons of metal rests over 
tents are poured into the furnace through a portable air and gas chambers made of fire brick laid in a 
funnel. Besides the molten metal which you can see checkerboard pattern. The combined air and gas raise 
here, the charge of the furnace will include carefully the temperature to 3,000° F. and drive of! all impurities, 
controlled amounts of such elements as carbon, man- The refined steel is drawn off at the rear into ladles. 

lead we use in our ])encils. Jiul his great twelve minutes. To be sure wc get it just 
invention was his method of making steel, right, we can stop the process at any point 
When he first j)roi)oscd, in 1856, to make and test a .<mall sample of the mass, 
steel without burning an)’ fuel, .some of the In the oiX'n-hcarth process we run the 

engineers thought he must be joking. But molten iron into a shallow pan or hearth, 

they soon fouiul he was starting a l>rand-new made out of brick, and let certain gases 
age of steel. sweep over it at an intense heat until the 

impurities have been burned out. This lakes 
^ The Chief Ways to Make Steel ^ but it makes much better 

In the Bessemer process we run molten steel and is the method most commonly used, 

iron into a huge “converter,” which hangs A certain amount of steel, of finest quality, 

on pivots and has an open mouth pointing is now made in electric furnaces where 

U])ward. Then we blow a great blast of air melting and refining can be most closely con- 

up through the molten mass from the bottom. trolled. Instead of coke, the electric fur- 

Instead of cooling the mass, as might he nacc is heated by carbon electrodes, 

expected, the air heats it all the hotter hy But how can we, from a mass of molten 
burning out the impurities in it. And while steel, make rods and beams for bridges and 

•The process lasts, we have a ma^iificent skyscrapers? First the steel is put under 

shower of sparks from the mouth of the enormous j^ressurc to remove any remaining 

converter. But it is all over pretty (juickly, inqnirities and to squeeze out the holes that 

for W’e can make steel in this way in about may develop in it in the same sort of way 
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Steel which will be made into rails is shown above as it 
enters the rolls of a blooming mill. The chunk of white- 
hot metal is squeezed and kneaded by rollers to make 
the *'bloom/* or slab, thinner and thinner. Then it goes 
to a roughing mill to be given the T form which you can 
see in the photograph at the right. Before it can be cut 
into lengths the rail will go through five more rollings. 
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hearth furnace. Under careful control (E) the furnace 
IS charged (F) with pig and scrap, handled by a long-arm 
loader (G). Purified steel flows into a ladle (H) and 
slag into a **thimble" (I). The steel is cooled in ingot 
molds (J) which are later removed (K). Ingots to be 
worked are soaked in heat (L) and kneaded to toughen 
the slabs, or '‘blooms.” Hot rolling (M) and finishing 
(N) shape them for shipping (C). 
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These photographs show two more products of steel. 
Seamless pipe is made from a solid block of steel. First 
the tough steel is softened by heating to 3,200" F. Then 
it is squeezed by rollers and rolled over a mandrel, or 
long bar, much as a tight glove is rolled over a finger. 
This is the process shown at the left. Above, hundreds 
of steel railroad wheels wait in neat rows for shipment. 
They must be of a very good grade of steel. 
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THE STORY OF IRON AND STEEL 



they form in certain kinds of cheese. When 
it has been thoroughly pressed in this way, 
it is ready for shaping. 

Have you ever seen slick candy made? 
\ lot of candy ^‘dough” is simply forced 
through a round tube and comes out in a 
long roll. Before it is quite cool it is cut off 
into lengths, and these arc the sticks of candy 
that we can buy anywhere. 

Of course a thing like steel is vor>' much 
harder to handle, and takes far more ma- 
chinery, but the basic process is vcr\' much 
the same. The steel is put through a rolling 
mill. It is hot enough to be squeezed into 
various shapes. And if we want to make 
round rods of it, for instance, we force it by 
enormous pressure through a ver>' strong 
round tube. If the rod must be still smaller, 
WT can feed it into another smaller lube; and 
w^hen it is finally the right size, we can cut 
it into the desired lengths and let it cool. 
To tcmi)cr it we cool it very rapidly. 

Of course steel can be beaten or cast into 
any desired shape or rolled out into sheets 
of varying thickness, a form in which a steel 
plant often sells it to manufacturers. Lately 
ways have been found to make steel articles 
from ore by one continuous f) roc ess. 

Althougli iron ore is found in many places, 
and there arc large d(‘posits of the metal in 
every continent, a large part of the world's^ 
supply comes from the Lnitcd States. About 
a third of the pig iron in the world is cast in 
the Tnited States and over half the steel is 
made there. Since 1875 the United States 
has produced more than two billion tons of 
steel. It is estimated that there are more 
than 23,000 pounds of steel now in use for 
every man, woman, and child in the country. 

About two-thirds of all tlie iron ore in the 
earth is found in North and South .\nierica. 
There arc large deposits in Cuba, Newfound- 
land, and Labrador; and far back in the hot 
jungles of Brazil are the world’s largest su[)- 
plies, which are only now being opened up. 
In the United States the district around 
Lake Superior turns out 81 percent of the 
country’s output. But even the famous Mc- 
siibi fme-sii'be) Range in Minnesota has been 
drained by two world wars, and the region 
as a whole is nearly exhausted. Tt has 


vast supplies of taconitc (ta-k 5 n'it), which 
contains iron but is not ejuite ore. Such de- 
jK)sits are very costly to work, but our steel * 
industry is finding w^ays to overcome that 
drawback and is looking for fresh sui)j)lies. 

Miners and manufacturers like to find iron 
and coal in the same district, for then neither 
has to be moved to melt the ore. But this 
is not nccessciry. In the Lake Superior lands 
there is a vast business of special trains and 
boats to carry the ore down over the lakes 
to the smelting plants. The boats are made 
so that they can be loaded by machinery in 
half an hour. 

The World's Most Useful Metal 

There is hardly any way to list all the 
things \vc make out of iron and steel. In 
very ancient days it wa<^ u.sed mainly in war 
and in hunting, for knives and sw'ords and 
spears. Later it was made into the armor 
worn by the knights of the Michllc Ages. 
The Arabs were making horseshoes out of it 
thirteen hundred years ago, and the (diinese 
arc supi'iosed to have Ixvn the first to make 
needles out of steel. These came into l'.ur()])e 
with the Moors around the year 1 200. At 
that time iron was in common use for such 
things as nails and hinges, afTfl in bars and 
plates. 

Wlien gunpowder came, iron was used (or 
cannon and for firearms. And as the years 
went on, more and more tools and machines 
w'crc made of iron. In our own day far more 
things are made of steel than ever before- 
railways and locomotives, steamships and 
automobiles and even aiq)lancs. Nearly 
everything we eat or wear or use in any way 
is brought to us or made over for us by 
machinery, and the machines are nearly all • 
made out of steel. That is why wx say we 
live in the Iron Age. 

There is even a little iron in our blood. 
Very little of it indeed; but we could not get 
along without that small amount. It comes 
in many of the foods we eat. And when we 
do not get enough of it, the doctor often gives 
it to us a medicine. We sometimes take ^ 
it through a tube to keep it from staining 
our teeth black. But one of the best of 
all ways to get it is by eating molasses. 


408 


The STORY of SALT 


Reading Unit 
No. 4 


THE SAI/r ON YOUR TABI.E 

Note: For basic injormation For statistical and current facts ^ 

not found on this page, consult considt the Richards Year Book 
the general Index, Vol. i§. Index. 

I nteresting Facts Explained 

Where is salt found? 9 411 Motlern sources of salt, 9-412- 

Where is the oct'an saltiest? 9- 

41 I 7 'he .salt in your body, 9“4i3 

Which lakes are saltier than the Salt and animals. 9-413-14 

ocean? 9-411 Salt and food preservation, 9— 

Rock salt, 9 411 414 

F hi tigs to Fhink About 

Why can we not live wdthout their lx)dies with the neces- 

sah? sary salt, when they cannot fret 

How does salt help us to freeze it directly? 

u.se of salt in food a habit. 
Why (ioes not a man's body .sink and could we learn to enjoy 

in (jreat Salt Lake? food without it? 

How do certain iH'<»ple pnjcide 

Picture Hunt 

How is salt ol)tained from salt How is salt refined? 9-410 
water? 9 410-11 How is salt mined? 9 413-14 

Ridated Material 

Which salts are necessarv for What fro^ lives in salt water? 



Where 

does the 

ocean 

get 

its 

• oh- 

salt ? 

4 - 

'.-i 

. I 44 




Why is 

salt im|)orlant 

in 

the 

Liffect 

blood 

? 2 - 3 .^g, 

345 




plant and animal growth? 2 3 420 

41 Which is the sea-troinfr crocodile? 

What is the chemical composi- 3 440 

lion of salt ? i 44, 550 Where does the ocean get its 

How are chlorine and he oh- salt? 3 74. ^ 44 

tained from salt? i 557 Why is salt imj^ortant in the 

How does the salty ocean affect blood? 2-339, 345 

rocks? i~ 70 

Practical Applications 

How is salt used in manufac- How’ is salt used for hygienic 

luring? 9 414 jHirposes? 9-414 

I^eisure^tint€* - I ctivities 

rROJl^LT XO. 1 : Allow .M>me trie current from two dry cells 

.salt water to evapi^rate in order thrc»ugh a glass of salt water in 

to collect the .salt. order to decompose the salt. 

PROJhX'T NO. 2 ; Pa.ss an elec- 

Sji in mary State fnent 

Saft, which is neces.sary for all everywhere on the earth, 
living things, is found almost 
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From salt pond to kitchen — on this page you may 
see some of the steps in the journey, i. When 
salt is to be taken from the ocean or some 
other body of salt water such as the Medi- 
terranean or Great Salt Lake, the water 
is often drained into vast evaporating 
pans such as those shown in this pic- 
ture. Here it lies for several months 
while the sun does its work. 2. When 
enough of the water has passed off, 
great shovels like this one scoop up 
the salt and pile it in pyramids. 


3. wnen 
the salt is har- 


dner takes out 
the last of the 
moisture. 4. 
Next the coarse 
dry salt has to 
be ground up 
in this ma- 










\ 


V 


\ 


^ ■ 


6. And here finally is 
a girl in spick-and 
span overalls 
putting table 
salt up in bags 
for us to buy. 


Mm' 








t 




Fboto by iloyat CryMtal .Salt Co. 
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Photi* Vjy U(j>al .Salt C'o. 


When a certain little boy was asked to define salt he 
said that it was *Hhe thing potatoes are no good with* 
out.” Because so many people feel that way about 
salt, millions of tons of it are every year taken from 
the briny sea, dug out of the earth, or pumped up from 
wells. At the left of this picture are great heaps of 


salt, like little hills, waiting to be taken away and made 
ready to go into the salt cellar at the right. Near 
Great Salt Lake in Utah long rows of these storage 
piles line the glimmering white salt ponds where the 
briny water has been allowed to evaporate, leaving the 
pure salt to be ^‘harvested” and shipped away. 


The SALT on YOUR TABLE 


Do You Know How It Got into the Ground Long Ago 
and How We Get It Out Now? 


LL ihc water that llows down to the 
sea is just a little sally, ]>e<.ause it 
takes up a trace of salt out of the 
ground. Tlie ground has everywhere a little 
.salt in it In the sea the water is nuich 
saltier, for there it has been evaj)orating for 
millions of years and leaving the salt behind 
it all the time. Some ])arts of I lie ocean are 
saltier than others. Around the Kejuator 
there is more sail than around the poles, 
and in certain seas that are all but wliolly 
incl )sed, like the Mediterranean, there is 
more salt than in the open ocean. On tlie 
average there are al^out four ounces of salt 
in <‘very gallon of sea water; and this means 
that in the whole ocean tliere is sail enoug* 
to cover the entire United States with a layer 
a mile thick. 

Some of the lakes that have no outlet are 
.still saltier than the ocean. The threat Salt 
I^riike in Utah and the famous Dead Sea in 
Palestine are among the best known. 'Fhey 
are so heavy with salt that you cannot sink 


in them; and when you come out and dry 
olT, you are all crusted in a coat of wdiite. 
Under the ground in many places there are 
similar b-'dics of salt water, or “natural 
brine.” 

Xow^ when one of these lakes dries uj), it 
leaves a great bed of salt behind it; and the 
saint' thing hapj)ens when an arm of the sea 
is shut off hy the land and dries away. The 
beds that remain are called “rock salt 
They have all come dowm to us from the 
ages when the w'orld was younger, and of 
ctnu’se they are now' covered over with soil 
that ha> jiiled u]) above them. There are 
great beds of this sort in New' York and 
Michigan ami Louisiana; and in Poland there 
is one that is 500 miles long, 20 miles wide, 
and i,.?oo fevt thick. 

There are many ways of getting salt out 
of the earth. In the days of old our ancestors 
who lived far from the sea might take it from 
the salt springs which they found in various 
places, and for w'hich they sometimes fought 
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Pli'itu li\ l\ \ •.li'dc A'w \\ ( 1 

Many automobile speed records have been set on the 
smooth, hard-packed salt at Bonneville Salt Flats ii 
Utah, to the west of Salt Lake City and not far fron 
Great Salt Lake. The flats provide an ideal surface 

each other fiercely. Others used to get it 
from the salt oases in the Dt^sert of Sahara, 
as they still do to some extent in our own 
day. Some of the caravan routes were laid 
out by men who were toiling over the sands 
in search of salt; and so were many of the 
very oldest roads in the world — such as the 
Roman Via Salaria^ which merely means 
Sally Road. Those were the days when salt 
was precious indeed. 

"Where Our Salt Comes From 

Nowadays it is far easier to get. Wc may 
simply evaporate the brinies t w'aters we can 
find, as in the ocean or the Great Salt Lake, 
and take the salt they leave Vjehind. Or we 
can go down into a great bed of rock salt 
and dig it out in the same sort of way wc 
dig out coal. Sometimes the great white 
caverns that are carved out in salt mines will 


'or racing cars like Sir Malcolm Campbell’s famous 
‘Bluebird,” which you see above on a test run. Driv- 
ers of lesser fame, too, enjoy going at full speed on 
the absolutely straight highway which crosses the flats. 

gleam like fairy palaces beneath the ground. 
Or we can get the salt out of these beds 
without cvTii going dcjwn for il. We cari 
send down a stream of water ihrougli a |)ipc 
into the salt, and draw it up again in another 
pijje as brine; then we just eva[)orate it and 
use the salt it leaves us. In clear, warm 
lands the sun may do all the evaijorating, 
but in others artiticial means are often used. 
And the whole process is so easy that salt is 
just about the cheapest thing wc eat. 

All th(‘se ways arc still emi)loyed to give 
us our .salt. It comes to us from hundreds 
of places. But the main lands from which 
wc gel it are (iermany, Italy, Russia, India, 
China, Sjjain, ('anada, and the United States. 
In the whole world over thirty million^' 
tons of salt are produced every year, 
*and over fifteen million come from the 
United States mainly from New York, 
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SALT 



Photo liy NatioriHl Mummiih 


A real group of bAii wells would not look just like this, 
of course, because in this picture the walls have been 
taken off the buildings so as to let us see how things 
look inside. Here are the steel towers standing over 
the wells themselves, which have been drilled deep 
into the rock salt below the surface, much as oil wells 


are drilled. The great pumps force pure water down 
into the wells. There it soaks up the salt and becomes 
heavy brine. Then the pumps draw it up again into 
storage tanks. After that the briny water has to be 
evaporated and the salt dried and ground and sorted 
into different grades. 


Michigan, West Virginia, Ohio, Louisiana, 
Kansas, Utah, Nevada, and California, 

We cannot live without sail, for our bodies 
are like chemical factories, in which salt — 
which the cliemist calls sodium chloride 
(klr/rld) — is necessary to carry on certain 
j)rocesscs. For instance, it helps in making 
hydnKhloric (hiMrb-klo'rik) acid, which is 
]K)urcd ii\to our stomachs to helj) digot our 
food. .Salt is everywhere in our Inxlies in 
our bones and Jlesh, and in our blood and 
tears. 

Why Salt Makes Us Thirsty 

But if we take a good deal of salt at any 
one time, our bodies cry out for water almost 
at once. For the blood and all the Iluids 
in which our tissues are bathed get too salty 
for comfort. Then wc feel thirsty, and <lrink 
enough water to make our blood less briny. 
But if wc could not do so and had to keep 
‘“on taking salt, we should finally die. For 
the very substance that is necessary to keep 
us alive would kill us if we took a very large 
quantity of it. That is why a shijiwrecked 


sailor whose thirst drives him to drink sea 
water only gets all the thirstier for it and 
dies all the sooner. 

How the Savage Got His Salt 

In the earliest days our ancestors couhl 
get enough salt in the meat they ate, for 
they never boiled the salt out, but ate the 
meat raw or, later, roasted it. And even 
lo-day there are people like the Bedouin 
Arabs who eat no salt except what comes in 
tile milk and meat they take. Some of the 
savages in Africa who have no salt in any 
other form grow terribly hungry for it and 
will gul]) it by the handful when they can 
get it from some rare white traveler. 

Many a wild animal will do the same thing. 
If you are ever out in a great forest and 
want the deer to come around you, just 
wedge a hard lump of salt into the cleft of a 
tree so that it cannot be pulled out; in a 
few days the deer will find it and will be 
coming to lick it by the hour. But be careful 
to lock up anything you have been handling, 
or you will find that some other bcastie has 
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are salt deposits 500 miles 

long, 20 miles across, and 1,200 feet thick. At Wieliczka 
is a vast and weirdly beautiful underground city, with 
railway stations and houses and chapels hung with 
gleaming ciystal chandeliers — all made out of salt. In 
this glistening white city people sometimes live and 
die without ever knowing what life is like on the sur- 


face of the earth. Men have been digging the marvel- 
ous arched galleries of Wieliczka since the thirteenth 
century, but the little deer in the lower picture was 
gobbling salt long before that. Here we see him scrap- 
ing his tongue on the salty earth of some “salt lick,*’ 
perhaps by a briny spring in the forest. 


gnawed it up in the night — for the salt in it! 
Have you ever noticed that your finger often 
tastes a little salty? It is because the per- 
spiration that dries on it leaves a little coat 
of salt. So when we handle things a great 
deal — like shoes or saddles, for instance — 
they also get salty. And then the porcupines 
love chewing them! 

Of course we do far more with salt than 
merely eat it. We use vast quantities of it 
to keep our meat and fish from spoiling, for 
it prevents the growth of the tiny plants 
and animals that make things spoil. We 
use it in making glass and pottery, soap 
and fertilizer, and in many other manufac- 
turing processes. It is a mild disinfectant, 
and is good for gargling a sore throat or 


for cleaning the teeth. And it has many 
other uses. Sprinkled on ice, it melts the 
ice but at the same time sends the tempera- 
ture denvn far below freezing; and in this 
way it even helps to freeze our ice cream. 
For the mi.xlure of salt and ice is much 
colder than ice alone. All this is because 
salt water freezes at a much lower tempera- 
ture than pure water. 

So precious has salt been to man down 
through the ages that we have many ancient 
customs and expressions that rose out of its 
use. In the ancient East it was a solemn , 
act of friendship to '^eat salt’* with a man; 
and it was a scoundrel indeed who could be 
false to any man with whom he had sat 
down and taken salt. 
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The STORY of MISCELLANEOUS 

METALS 


Reading Unit 
No. 5 

OODS AND ENDS AMONG THE METALS 

Note: For basic information For statistical and current facts^ 

not foi 4 nd on this pa^e^ consult consult the Richards Year Book 

the general Index^ Vol. 75. Index 

I nterestinfl Facts Explained 

Alclals that float in water, g - Tin cans are not made of tin, 
418 9-420 

The heaviest metal, g— 418 Zinc, g— 420 

The lightest metal, 9 418 Aluminum, 9 420-21 

The metal first used l>y man, 9 Platinum, 9 422 

418 4! 

Thini^s to Think About 

Why h as aluminum become pop- W hy is lead important? 

uiai r How are copper, tin. and zinc 

Why was coi)[)er the first metal user! in industry? 

w'orked by man? 

Picture Hunt 

How is ore du^ out in an open-j)it How is a copper mine con- 
mine? 9 419 structed? g 421 

Reltited Material 

Why is coj^per important to fame during W\)rld W'ar TI and 

man? 9 418-19 what accounted for their ^reat 

How has aluminum aideil the usefulness? 9-422 

progress of transj^tirtation ? How is zinc used in our homes? 
9 421 9-420 

How' is tun^^sten used in eh'ctric How is mercury used in medi- 
lamps? I- 53 5-3 1) cine? 9 416 

How is tungsten used to harden How is the hea\Test metal used? 

steel? 1 53b 9 418 

Wdiat two metals leaped into 

Practical A pplications 

W hat are the [products obtained How are metals combined to 
from lead? 9 418 form alloys? 9-417.419-22 

E eis u re^ti tn e A cti viti es 

PROJEC T NO. i: (Ollect and PROJEC T NO. 2: Make some 

mount samples of the common amal>iam by mixing another 

useful metals, 9-416-22. metal with mercury, 9 416. 

Summary Statement 

W'hen we think of mentals, we are metals which are neither hard 

are almost sure to think of some- nor heavy. Some of them are 

thing hard and heavy. Hut there rarely seen. 
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Photo by Atuiconda Copper Miatog Co. 

In large mines there are miles of railway running in mines horses draw the cars, but in this copper mine 
all directions through the earth at various levels to at Butte, Montana, electric trams scurry about through 
carry the ore to the central shaft Sometimes in old narrow corridors dimly lighted by electricity. 


ODDS and ENDS AMONG the METALS 

See How You Would Like to Try Making a Chain with One 
Link of Each of the Things Described Here 


S HEN we think of metal, we are almost 
sure to think of something hard and 
heav>\ But there are metals that are 
neither hard nor heavy. Some of them are 
so light that they will float in water, and 
some are so soft as to flow around like oil. 

For instance, there is mercury. It is never 
solid unless it is frozen — at thirty-eight de- 
grees below zero Fahrenheit — and even then 
it is fairly soft. Otherwise it is simjfly the 
bright, oily quicksilver that you may have 
seen pouring out of a broken thermometer 
and running all over the floor in silvery little 
globules. You may have found it fun to 
scoop them up and let them run around in 
your hand. For though they are heavier 
than lead, they flow about like oil, but with- 
out ever dampening your hand. 

We use mercury for many things besides 


thermometers. We put it on the backs of 
mirrors to make the bright surlaee that le- 
flects our faces. We place it in a glass tube 
and run an electric current through il , then 
it turns to vapor and gives us the bluish 
light that we use so much in taking ]dctures. 
We use it in many medicines, especially in 
calomel, and give it for many diseases. And 
we mix it with various other metals to make 
up useful amalgams (a-mril'gam)— the name 
we give to mixtures of mercury with other 
metals. 

Most of our mercury comes from Cali- 
fornia, where it is found in the mineral called 
cinnabar. It is mined in Oregon and Nevada, 
also, and in Italy, Spain, and other lands?* 

A ball of iron will float in mercury, and 
also in melted lead. For though lead is 
about a fifth lighter than mercury, it is still 
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heavy ihat a block of it Iwcnty-one inches 
square will weigh a ton. Vet it is so soft 
that }'oii can easily drive a nail into it; and 
you may have melted it, just for fun, over 
the kitclien stove. 

Things We Make of Lead 

Lead is found and used all over the world. 
It is one of the first metals that man learned 
to employ. It will not rust, and it was there- 
fore used for water pi])es in ancient Rome, as 
also for rooting. And it is still widely used 
for pipes in our day, remaining one of the 
chief metals of the jdumher. For the painter 
it is even more important, sitR'c the mam 
thing that goes into good paint is lead. In 
fact, we often use lead without thinking of 
it or even seeing it. For cxami)le, good putty 
has lead in it, and so has line window gla.ss. 
But workers with lead need to be careful, for 
it is a poisonous metal if they get too much 
of it into their systems. It is used in a num- 
ber of ways in medicine. 

When we invented guns we made the 
bullets out of lead. Hiat was because lead 
is the heaviest of all cheap metals, and the 
heavier a thing is, once started, the farther 
it will go and the harder it will hit. 

There are lead mines all over the world, 
though more than a third of the supply comes 
from the United States. d1ie metal is hardly 
ever found pure, but is taken out of .sev’eral 
kinds of ore, and largely out of the mineral 
we call galena (ga-le'na). 

The Heaviest Metal of All 

There are metals far heavier than lead, 
and osmium fos'mi-um) the heaviest of 
them all. It weighs just about twice as much 
as lead, and a cubic foot of it comes to nearly 
fourteen hundred pounds. 

Osmium comes from Canada, Russia, the 
United States, and Colombia, and is very 
rare. It is always found mixed with other 
metals and is by no means easy to handle 
because it is so very' hard. On account of 
its hardness it is used for things that have 
to stand a great deal of friction. Thus it 
was once on the tips of fountain pens, though 
that is now too costly. In fine ch)cks and 
certain other instruments the parts that are 
always turning against one another may be 


made of this very hard, enduring substance. 

Like some other metals, osmium will burn. 
When heated, it gives off a poisonous vapor 
with a very un|)leasant .smell. Indeed, its 
very name, coming from the Cireek, means 
“smelly' me tab 

There is a metal that is only about a 
fortieth as heavy as osmium, and only' about 
half as heavy as water. This is lithium 
(lith'f-um), which w'ill float in water like a 
piece of wood. It is a white metal, softer 
than lead, and it takes lire like j>af)er. It 
is fairly' common but is never found in its 
j)ure form. Kven when se|xirated, it is not 
one (if our most useful metals. We em[)lo}' 
it in certain medicines, and drink it in lithia 
water; and we have recently found a way of 
obtaining it so chea|)ly that we may u.se it in 
fertilizers. 

Now we turn to a bright metal that we 
all know a great deal better. We carry' a 
few pieces of it in our ])ocke1s nearly all the 
time, for it is what \\v use to make our 
pennies. In fact, \\c‘call a i)enny a “copper’’, 
and that is e.xactly what the Romans used 
to call it long ago, though of course tlu‘y used 
a dilTcrent word. 

The First Metal Man Learned to Use 

But copj)er was used for many things long 
before the days of Rome. It was the first 
metal that man ever learned to usi', and was 
long the most important. Mixed with tin 
it made an alloy' known as bronze; and the 
early' men in history made so many^ things c^f 
this alloy' or mixture that their era is 
called the Bronze Age, for the .same reason 
that our own is called the Iron Age. 

Copper is called tlie “red metal” because 
it has a reddish hue when it comes out of the 
ground. It is easily worked, and can be 
llaltencd into sheets or drawn out into wires 
— that is, it is both malleable (mrd'e-a-b’l) 
and ductile (duk'tll). It will take a brilliant 
p(jlish and it will not rust ; so it is largely used 
in household fixtures. In a damp climate it 
will get covered w'ith the greenish coating 
we call verdigris (vur'di-grea), but this may 
cither be removed or left on for its beautiful. 
coh-T. 

Wc use copper for a great many things. 
Because it does not rust we line our f)ipes 
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Courtofiy iluuiillvn Wrighl 

In the Chuquicamata copper mine in Chile’s “Valley of Chile’s principal product. To make this open-pit mine 
the Moon’’ three churn drills are making holes for the an entire mountain was cut away, leaving a hole 750 
explosives which will bring down the rich copper ore feet deep, a mile and a half long, and half a mile wide, 
stored in the world’s largest known deposit. Copper is Over 80 miles of railroad track run along its terraces. 


with it and sometimes cover roofs with it. 
We make some of our pots and kettles of 
it. But above all we use it in electrical 
machinery. It is just possible that without 
copper electricity would not be at woik for 
us lo-(lay, and certainly it would be working 
far less well. For we need copper to make 
and handle electricity; most of the supply 
goes into motors, switches, wire, and other 
electrical equij^ment. With the metal be- 
ryllium (bf'-riri-um) added, copper is hard 
'enough to cut steel and makes gootl tools. 

Copper is found in nearly all parts of the 
world, and is dug up at the rate of some three 
million tons a year— perhaps a third of it 


in the I'nited Slates. Arizona, Utah, Mon- 
tana, Nenv Mcwico, and Nevada lead in 
mining it. Canada, Chile, Rhodesia, Russia, 
and the Belgian Congo all e.xport it. 

Copper will mi.x, when melted, with many 
other metals. Mi.xed with tin it gives us 
Ijronze, and mixed with zinc it gives us brass. 
So we may as well talk next about tin and 
zinc. 

Was Caesar Looking for Tin? 

Tin is alsi) one of the first metals that man 
learned to use, for it went into the bronze 
from which he long made so many of his 
tools. It is just possible that Julius Caesar 
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came over and conquered England mainly to 
get tin, for tin had been found there long 
before his day. And it is still mined there, 
though the great part of our supply now 
comes from the East Indies, the Malay 
States, and from Bolivia. 

If Tin Cans Were Tin 

Some people think tin is cheap and plenti- 
ful becau.se they sec so many tin cans around 
them. But a tin can that was really tin 
would be worth about a dollar; and even 
then it would not be much good, for tin is 
so soft that the can would collai)sc. The 
can is made of iron, which is much 
stronger. But iron would be so 
affected by the acids of the food 
in a can as to ruin the fotxl for us. 

So the iron is dipped in a 
bath of melted tin, and 
comes out with a coating of 

metal. The coating 
will not rust or be in ^ I 
any way affected by m 
the acids of the 

We do not often M # 
use pure tin. We see ^ 

it most in the tin 
foil around candies ' ' 

and certain other Art 


We can see it covering the iron pipes in 
many a kitchen and the jacket of the fur- 
nace in many a cellar. We see it on thou- 
sands of roofs — for a “tin” roof is really a 
roof of iron coated with zinc. Of course the 
coat of zinc keejis off rust. Coating iron 
with zinc is called “galvanizing.” This is 
because it is put on by an electric current, 
which flows through an acid bath and evenly 
coats the iron we dip into the bath with little 
particles of zinc. 

When we u.se some other metal for the 
coating we call the process electroplating. 
There are many metals that may be plated 
one upon another — usually a bright one is 

1 employed to cover up a dull one. Thus 
5, nickel or chromium fkro'mi-um) is widely 

used to make a fine show at a slight cost. 

2 % 


ax 


Both met- 
a Is ))olish 

brightly like 
It was over 2,500 '11 

years ago that this Silver aiKl (lO 
beautiful bronze in 

chanot was made by 
the Etruscans, a air. Lhro- 
people of Italy. _ niiuni mixeti 

with iron makes a stainless 
steel alloy, used for knives, 
tools, machinery, and auto- 


things. For tin foil is pure tin, hammered 
into thin sheets. We know how soft it is, 
how easily it rolls and bends, and how bright 
it will keep. 

Tin is widely used for mixing with other 
metals to make various alloys (a-loi')— the 
name we give to mixtures of metals. With 
copper it makes bronze, and with lead it 
makes solder (s6d'er); while with lead and 
antimony (an'tf-m6-nl) it forms pewter, out 
of which so many of our grandmothers’ 
spoons and pitchers used to be made. 

How We Get Our Zinc 

For many a century zinc was used in com- 
bination with other metals by men who had 
no notion they were using it. For it is never 
found pure in nature, and only in fairly 
recent times has it been separated from the 
ores in which we mine it. 


mobiles. We use chromium compounds in 
tanning, in ])hotography, and in making dyes 
and pigments. Chrome brick lines furnaces 
wherein other metals are melted. South Af- 
rica, Russia, and Asia Minor, and Cuba [)ro- 
duce most of our chromite. 

We also mix nickel with steel, to make the 
steel harder, and we use it in a number of 
alloys, like German silver — which is copper, 
nickel, and zinc. Most of our nickel comes 
from Canada, though we get a good deal also 
from New Caledonia, Cuba, and Russia. 

A hundred years ago aluminum was so 
rare that a pound of it was worth about $545. 
Yet it is one of the commonest of metals, for 
it is found in ordinary clay all over the world, 
and is said to make up about one-thirteenth* 
of the crust of the earth. The trouble used 
to be that people did not know how to sep- 
arate this light metal which we have since 
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• Photo by National Musour 

This is a picture of a model of a copper mine. It is 
.as if half the mine had been cut away down through 
the shaft, which you see at the right with two “cages,” 
or small elevators, coming and going and with ladders 


in a third compartment. The wall of rock has sup- 
posedly been faced up with masonry, but where it is 
bare you may see all the timbered chambers which 
honeycomb the earth after the ore is taken out. 
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MISCELLANEOUS METALS 



unH<Iir«n NfifioiiHl Kilrii Hiwnl 


These aluminum sheets have been rolled as thin as a Now they are being heat treated. In the end they will 
waferinoneof Canada’sgreataluminum-workingplants. be. for their weight, as hard as steel. 


found so cheap and useful. Not until itS8o 
did we find an easy way to get it out of an »)re 
called bauxite (bok'sil). Now its price is 
some fourteen cents a pound. 

Jt has many virtues, ft is light, does not 
rust or poison food, conducts heal and elec- 
tricity, is easy to wfirk, and is hard when al- 
loyed with certain metals. So we use it for 
vessels for cooking and storing food, we make 
it into air[)lanes, automoliiles, and even rail- 
way trains, we u.sc it in the electrical, buihf- 
ing, and construction industries, and make it 
into paint, furniture, and many small objects. 
It is our lightest common metal. 

The United States, a large manufacturer of 
aluminum, gets most of its bauxite from 
Dutch and Hritish (juiana and from .Arkan- 
sas. But bauxite is found in many places— in 
Kurope, Africa, and the Hast Indies. 

Aluminum was a necessity in World War 
II, and so were the light metals magnesium 
and berxdlium, which leaped into fame at that 
time. With other metals added to it,- mag- 
nesium (mag-ne'zhi-um) has the greatest 
strength of any common metal in proportion 
to its weight. So it is used in making tools, 
implements, and small j>arts of machines. Be- 
cause in powdered form it burns readily when 
damp it had long been used for tlares, in fire- 
works, and in tracer bullets. It is our third 
commonest metal, but is always found in 


certain ores such as dolomite (ddl'd-nuT) or 
magnesite (mag'ne-sit) or in sea water or 
brine. We find these ores in Nevada and 
California, and the brine we can pump from 
underground salt lakes in Michigan 

Only about tw'o centuries ago did w’e liml 
out that platinum ([)lal'i-num) was a se])aral(‘ 
metal. It is so rare that wlien il was hrsl 
known it cost about $4 an ciRnct*, and now 
costs many, many times as mucli. It is 
worth several limes its weight in gold. To- 
day it comes mostly from Canada, Russia, 
Colombia, South Africa, and .Alaska. 

'The whitish metal is very licavy and rather 
soft, though it turns much harder when a 
little of the metal iridium (i-nd'l-um) is 
added. It is highly malleable and ductile 
an ounce of il will make a wire reaching from 
Xew^ York to New Orleans- and it never 
rusts. So it has countless uses in industry 
and science — c'specially for parts in ma- 
chinery and precision instruments. 

Because it resists the Ilow' of electricity we 
use tungsten for the wire in light bulbs. It 
will get white hot instead of merely rcdclisli 
yellow. Steel wdth tungsten added is so hard 
it cannot be cut when cold. So wc use it for 
bjittleship armor. Bolivia, the United 
Slates ' especially Idaho, Nevada, and Cali- " 
fornia — Brazil, China, Argentina, and Peru 
are the chief producers of tungsten. 
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The STORY of RADIUM 


Reading Unit 
No. 6 

lA M ■ 

WHAT IS THE MAGIC METAI.? 


Note: For basic information 
not found on this page, consult 
the gc 7 irral Index, Vol. 75. 


For statistical and current fat ts, 
consult the Richards Year Book 
hidcx. 


Interestinji Facts Explained 


The metal that is Hyin^ to pieces, 
9-424 

(’han^in^ one metal into another, 

9 4^4 

Madame ('iirie, 9-424-25 
Radioactivity, 9-425 


Uranium, ionium, and polonium, 
9 425 

The rays ^iven off by radium, 
9 426 

Helium from radium, 9 426 
Radium ores, 9- 426 


Things to Think About 

tTf)w lon^ does it take radium to Why arc la 
change into lead? nece.ssary 

How are radium rays somewhat amount o 

like X rays'* r.s radium 

Why does radium ^low in the used to i 

dark? a clocks 


Why arc larfi'c quantities of ore 
nece.ssary to produce a tiny 
amount of radium? 
r.s radium loo precious to be 
used to illuminate the dial of 
a clocks 


Wdiat is the appearance of the 
li^ht which radium >j;ivcs off? 
9 426 


Picture Hunt 

of the Fiow did the ancient aVhemists 
i?s off? try to change one metal into 

another? 9 424 


Related !\I aterial 


How is radium u.sed to calculate 
the a^e of the earth? 1--43 
How is helium used in airships? 

1-375. 377 , 473 , 547. 10 315 
\\ hat is the im|>ortance of the 
discovery of radium? i 2 S3 
How much helium is there in the 
air? I 376 


Which radium ray is like an X 
ray? i 41Q, 7 005-8 
How is the strui ture of matter 
studied with X rays? i 361 
How are ^amma rays used? i - 
419, 10 495 

How atoms disintegrate, 1 -540- 

48 


Practical A pplic€itions 

How is radium u.sed in medicine? How is ra 
9-426 te!l time 


How is radium used to help us 
te!l time in the dark? 


Summary Statement 

Radium is always breaking up gas, radon, which is used in med- 

into lead, giving off alpha rays, icine. Radium results from the 

beta rays, gamma rays, and a breaking down of uranium. 
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>*hoto OuurtoAy AuMtraJiuu uiui lufortuatioii Btirvnu 

When the first atomic bomb was set off, the search for amazing ore which yields radium and makes the atomic 
uranium suddenly became a matter of deadly impor* bomb possible. They are using an electronic device 
tance. Here on the rugged Flinders Range in South called a Geiger counter. When it gives off sharp clicks 
Australia prospectors are finding large deposits of that it tells them that a radioactive substance is near at hand. 

WHAT IS the MAGIC METAL? 

How Radium Can Fire Billions of Shots into the Air Every 
Second and Can Shine through Steel 


F ALL the metals ever mined, the 
most marvelous is radium. It is the 
nearest thing to magic in the world. 

It has a light and heat all of its own. It 
frets and bursts with energy. And far more 
wonderful than that, it is always coming 
into being and then passing out of being. 
For strange as it may seem, another element 
is forever changing into radium, and then 
radium Is forever changing into still a third 
element. Literally, radium is always flying 
lo pieces and turning into something dif- 
ferent. 

Think a moment about what this means. 
There is nothing in the world that would 
surprise you quite so much as to find that 
a piece of iron in your hand was changing 
into a piece of lead — or a copper penny into 
a gold dollar. But that is just the kind of 
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thing that radium does. It has to do that; 
it can never stay the same. 

For many a century no one but the old 
alchemists, who w^re trying to make gold, 
ever believed that one metal could possibly 
change into another. As well expect a 
mouse to change into a cat! The idea that 
every metal must remain forever what it is 
w^as about the surest thing in science, or in 
all the world. And then all of a sudden, in 
1898, we found this metal radium, which 
can never stay what it is, but is always turn- 
ing into something else — and doing all sorts 
of strange things in the process! Then we 
had to throw away a lot of our surest ideas 
about science. 

It was a woman who discovered radium. 
She was Madame Curie (ku'rc'), a Polish 
lady married to a professor in the University 
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of Paris, who aided her in her discovery. 
She and the other scientists who also began 
to study radium found that there w'as a 
whole series of elements that were always 
turning into one another. They are the 
elements that w^e call radioactive — meaning 
that they have the power of throwing off 
rays. In chemistry 
we call the j:)rocess 
‘‘disintegration” 

(dIs-T n ' t e-gra'shu n ) 

— which means that 
these elements break 
down and turn into 
other things. 

'rhe first of these 
elements is uranium 
(u-ra'ni-um), and the 
process starts in it. 

It breaks down 
through several 
stages into ionium 
(i-o'nl-Cim), which in 
turn breaks down 
into radium- -the 
most marvelous cle- 
ment in all the series. 

Then radium breaks 
down into polonium 
(p6-lo'nI-um) , and 
polonium finally 
breaks down into 
common, ordinary 
lead. 'Fhen the proc- 
ess stops, for lead 
stays what it is. .So 
we start with ura- 
nium, come down 
through the magic radium, and end in every- 
day lead. And this process of changing has 
been going on ever since the w^orld began. 

Now how' does radium do this thing? 
Well, we have said that it is always in a fury 
of energy. It is forever hurling off little 
particles of itself into the space around it. 
It is only lately that sciei\tists have learned 
about what takes j)lace when this occurs, 
rhey now know that the particles hurled 
* off which aret)f the tiniest —are*vcry, very 
small electrical charges. It would take bil- 
lions upon billions of them to be big enough 
to see. Hut the slowest of them tly off from 


the radium at the terrific speed of ten thou- 
Siind miles a second — nearly forty thousand 
times as fast as the earth spins. And they 
fly off in enormous numbers. In a single 
second a single ounce of radium wa‘11 shoot 
off . . . Well, how many atoms do you 
guess? Just about a thousand billions, or a 
trillion. No wonder 
we said radium was 
furious with energy. 
We have told more 
about it in our story 
of atomic energy. 

Since each of the 
tiny jxirticles shot 
off is merely an 
electrical charge, it 
is no longer ra- 
dium. So when all 
the particles have 
been shot off, there 
will be no radium 
left. How^ long will 
that take? 

A long time, if you 
w’atch it by the clock, 
but only a short time 
if you time it in cer- 
tain other ways. 
Even though an 
ounce of radium 
would shoot off a 
trillion atoms every 
second, the atoms are 
so tiny that half of 
the ounce would still 
be left after eighteen 
hundred years. So 
with all its fury, you must not sup[X)se that 
you could see the radium changing. But if 
you time it by some big rtx:k or mountain, 
the radium will w^aste away very fast indeed. 
The mountain wall last for millions of years, 
and while it is still in infancy the radium 
will be gone. Or you can time it by uranium. 
Uranium has the same habit of flying to 
pieces, but it needs a billion years for a small 
bit of it to waste away. 

In all this commotion radium gives off a 
great deal of heat and light. An ounce of 
it would boil away four ounces of winter 
every day for eighteen hundred years, and 





Marie Sklodowska Curie ( 1867-1934^ , most distinguished 
of women scientists. By her work in the discovery of 
radium she helped to revolutionize scientific theory. 
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then be only half gone. It would light a 
room the same way. In that period it 
would produce more than a million times 
as much energy as the same amount of 
burning coal. 

But no one could live in the heat and light 
of radium. The rays from radium are very 
dangerous. They will go right through our 
flesh and clothing and give us dreadful sores 
like burns. They will kill us if we are ex- 
posed to too many of them — and it does not 
have to be very many. In order to keep 
radium harmless we must shut it up in lead, 
for its rays do not go through thick lead. 

There are three kinds of rays that fly off 
from radium, and they are named after the 
first three letters of the Greek alphabet — 
alpha, beta (bii'ta), anil gamma rays. The 
particles in the al[)ha rays turn into the 
light ga.s, helium (he'li-um). They are not 
very penetrating, and can be stopj^ed by a 
sheet of pai>er. The beta rays travel far 
faster — sometimes nearly as fast as light — 
and will go through a thin sheet of aluminum. 
Both of these are charged with electricity. 
The gamma rays are much the most pene- 
trating of all; they will go through six or 
seven inches of steel. In this way they are 
like X-rays. 

In addition, radium gives off a gas which 
is called radon (ra'ddn), and which has even 
more marvelous powers than radium itself. 
In fact, it is sixteen thousand times more 
active than radium. It is this radon that 
is mostly used in our hospitals. 

If radium does all these things, why do 
we see so little of it? ^lost of us never see 
any at all. That is because there is so very 


little of it in the world, and even what there 
is is very hard to secure. In the flrst thirty 
years only half a pound of it was mined, and 
that half ])ound sold h^r at least two million 
dollars an ounce. 

In Canada, Czechoslovakia, the Belgian 
Congo, South Africa, and a few other places 
there are deposits of pitchblende and other 
minerals out of which by hard work we 
can get a tiny grain of radium. For one 
gram of radium — a twenty-eighth of an 
ounce — we may have to grind and pulverize, 
and boil and wash and treat some two hun- 
dred tons of the tough ore. A whole train- 
load of ore for half a pinch of radium! 

And what is the magic metal good for? 
Surely the main thing has been to show us 
so much about the wonder of this worhl 
only part of which has been told here, only 
part of which has yet been found out by the 
scientists. But radium is also used in 
medicine, for the relief of certain tumors and 
cancers, and for other jmrposes. Most of 
us know radium best from the clocks and 
watches that will tell time in the dark. The 
hands and figures glow with a blui.sh-whitc 
gleam in the night, which comes from radium 
on them. But if radium is so costly, how 
can we afford it for our clocks? 

Because a very little of it mixed with zinc 
sulphide (siirfid) goes a long way. There 
is only about twenty cents worth of radium 
on a watch. Now if an ounce of radium 
costs about two million dollars, how much 
of it goes on a wali li? 

That’s right — about one ten-millionth of 
an ounce! And yet it makes the hands and 
dial glow brightly in the dark. 


Of its own Tiolent 
energy radium is 
able to glow like 
this when it is ex- 
posed in a dark 
room. That is 
why it can light 
up the dial and 
hands of a watch 
or clock. 



When radium is 
used in hospitals 
for the treatment 
of disease, the 
doctors and 
nurses have to 
take elaborate 
precautions 
against the burns 
it may give them. 
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The STORY of PRECIOUS and 
SEMIPRECIOUS STONES 


Reading Unit 
No. 7 


WHICH ARE THE FOUR PRECIOUS 

STONES 

* 


Aotc: r or basic ni\ormation 
not f 01411(1 on this consult 

the gcfif'ral Index, Vol. /j. 

Interesting F 

What is a diamond ma<ic of? 
9-429 

Synthetic diamonds, 9-429 
Whal is the source of diamonds? 

9 429-30 

Which are the worki-famous dia- 

Filings to 

\\’h\’ does a diamond sparkle? 
How is a diamond cut? 

\\'h>' is ;i synthetic ruby a real 
ruby ^ 

How does an opal ^et its rainbow 

Related 

<'an diamoiifls be formed outside 
the earth^ i 199-97 
How were diamonds discovered 
in South Africa? 5-485 
How art* diamonds used to cut 
hard materials? 9-379 
What kind tif jewelry did the 
Egyptians develop? 12119, 

How did the ancients use llowers 

Practical . 

How arc gems used to make 
watches keep time? 9 433 
How are diamonds used for ciit- 

Feisure^tim 

PROJECT NO. i: Make a 
green ruby, 9-432-33- 

S u tn mary 

Diamonds, rubies, sapphires, 
and emeralds are “precious 


/• or statistical and current facts, 
( onsult the Richards Year Book 
Index. 

acts Explained 

monds? 9-450-51 
How" hea\y is a carat? 9 -450 
What are rubies? 9 450 
Synthetic rubies, 9 452 
Saf>phires. opaK, and emeralds, 
9 432-33 

'"hink About 
tints? 

Do jieople w'ant gems becau.se 
the stones are beautiful or be- 
cau.se they are expensive? 

Material 

in jew’elr\'? 12—117, 120 
How may glass be used to imi- 
tate gems? 12 27, 124 
How do refraction and retlection 
cau.se diamonds to sparkle^ 
I 271, 424 

How' were gems used in con- 
structing the Taj Mahal? ii- 
450, 5-599, 575 

I p plications 

ting and drilling hard sub- 
stances? 9-451 

e A ctivities 

PROJECT NO. 2: Make a 
model of the Taj !Mahal, 9-452. 

Statement 

stones" because they are rare and 
therefore bring a high price. 




PRECIOUS STONES 



From earliest times down to our own day, among diamond was sold to raise funds for a war. But even 

painted savages and exquisite ladies, jewels have been the most famous stones hold secret most of the loves 

admired and treasured and fought over. A precious and hates and adventures they have known, and of 

stone may be cut and recut, but it is always the same the opal or the sapphire in our own ring we know 

^ne — and what strange tales many of them could tel] nothing at all. Many of the jewels worn by the lady 

if only they could speak! We know a little of the in this picture, who is being so courteously served by 

history of certain famous gems: how this ruby was an ancient Roman jeweler, may very well be still 

stolen from the forehead of a Hindu god, how that afloat in the world, but no one knows where. 

WHICH ARE the FOUR PRECIOUS STONES? 


And Which the Semiprecious? And What Is It That Makes a 
Pebble Cost Several Million Dollars? 


E ONG ages ago, when Mother Nature 
was still stirring things ui) a good 
deal, she hid here and there in the 
earth millions of tiny sparkling crystals — 
green and blue and red and white. They 
are our gems, or “precious stones.” They 
lay hidden for many thousands of years, 
until busy little streams pried them out of 
the rocks and carried them away — only to 
drop them carelessly whenever they got too 
heavy for the current to bear. Over long 
years they were tossed about and about, 
rolled and scraj^d and ground by the water 
and rocks, until one day a man came by and 
saw' the flash of fire in one of them. He 
picked it up and took it home to give to his 
wife or his god, and ever since then men 


have struggled and fought and died to find 
those tiny flashing bits, and have paid 
millions of dollars to own a handful of them. 

It is only because they are so hard to finrl 
that they cost so much. Some of them can 
be turned out in a factory for only a few 
dollars. But if it has Ijcen made by Mother 
Nature, a single little piece of stone may 
cost a fortune. 

There are a great many kinds of gems, of 
beautiful fire and color, and most of them 
have been known as far back as history goes; 
but there are only four that we call “precious 
stones.” Those are the diamond, the ruby, “ 
the emerald, and the sa])phire. All others 
arc “^miprecious,” no matter how^ beautiful 
they may be. 
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PRECIOUS STONES 



The queen of all jewels has always been 
the diamond, though as a mailer of fact 
rubies or cmeral<ls may sometimes bring a 
higher i^rice. 'Fhe Roman Pliny, who lived 
in the first century after Christ, says that 
the diamond is “the most valuable of gems, 
known only to kings.” A groat many j)eople 
can own diamonds ^ 

to-day, but the 
[irice of the finest 
ones is still ai)i)al- 
ling. A single 
stone may well be A 
worth two or three 
million dollars. 

There is some- 
thing cold and re- ^ 
gal abcnit a dia- 
mond's clear white 

1 » ri' 1 1 -I n f' T 1 Most of the world’s dia- ^ 
uri Ilia net ii ^ 

seems to Hash w ith South Africa, where the ' ^ 

'1 licriii itv . ^vn picture above was taken. ^ , 

a liglit ol 11 'n. When the dirt that con- \ | 

And there is a rea- tains them has been 
r , 1 - V brought to the surface, 
son for this. As ‘‘weather- 

voii know, when a ing” for six months be- 
e ^ fore the diamonds 

ray of light ])asses are washed out. To 

from tlic air lo ‘he right are gem 
cutters in Ceylon. 
some other medl- Most of their work 

i;i'i. rrl'icc mp is now donc in fac- 
iim like glass or tones. i.> s...,. 

water — the ray is 

ben I at the place where it enters the second 
substance. \ow a diamond bends light a 
great deal - much more than glass, for in- 
stance. So a goo<l many of the rays entering 
a diamond are bent so far that they are 
tossed back and forth inside the stone before 
they finally gel out. It is ihi> “imprisoned” 
light that makes the diamond seem to llash 
with its (3wn tire. 

What Gives a Diamond Its Fire? 

A diamond owes its brilliant rainbow 
c()lors to the fac t that when the stone sep- 
arates a ray of white sunlight into the colore<i 
rays of which tlie white light is made, the 
diamond can spread the colors into a very 
wide and vivid rainbow. That is the reason 
why a diamond sparkles with brighter colors 
than any other gem. Tlicn, too, if you rub 
it, or let it lie in the sun for a time, you will 
find that it glcwvs in the dark. 

before they are made into jewels of sunlit 


beauty, diamonds lie buried in the earth. 
Men have never made out exactly how 
Mother Nature made them, but we know 
that they are pure carbon — just the same 
substance that goes to make a lump of coal, 
or the “lead” we write with. Under terrible 
heat they will take fire. Hut it took great 

pressure, as well as 
terrific heat, to 
change their dull 
stuff into a thing 
of such splendor. 

Diamonds have 
even l>een made in 
a laboratory, but 
the stones were so 
small that they 
could not be seen 
without a micro- 
J^9 the 

])r()cess 

c.xpcnsivc that it 

They 
imitated in 
many 
a n cl 
ix'st 


Af'itin Hya »nil Ampricnn Mijmcuiii of N'aturnl 


tions are 


made from 

a very heavy glass. These are called “paste” 
diamonds. 

Hut though man cannot make vcr\' goc^l 
diamonds, he can do a great deal to make the 
stones more beaut it ul. For as they come 
from Nature's hand they arc nothing but 
rough, nii.s>hapen bits ot crystal that have a 
ratlier greasy look. Even then they some- 
times llash with fire, and l)elray themselves 
to ])assers-by, wlio search for otliers in the 
bed of the stream or in the clay bank where 
the sUmes lie, and so c^i)en up a diamond 
mine. Hut it is not till the precious ]>ebbles 
are cut into the shaj>cs we know* and are 
highly [)olishcd that the llames in them are 
lighted. 

Where the First Diamonds Came From 

The first diamonds in the world came from 
India. It was from there that the Romans 
got them and some of those early gems wxre 
very famous. Peoi>le still speculate as to 
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what ever became of the “Great Mogul,'" 
a Slone weighing, it is sriid, 787 carats in the 
rough and found at Goldonda, a center of 
the Indian diamond trade. 



lions of dollars’ worth of stones a year. 
Nearly all of the world’s output is in the 
hands of the l)e lieers Company, a great 
iliamond monopoly created by Cecil Rhodes. 

it is the perfectly white (liamond that is 
most highly prized, though stones with a 
bluish cast are also 

The first thing that happens to a dia- 
mond after it has been mined is a visit 
to the sorter, as shown in the oval be- 
low. This expert's eye is so nicely 
trained that he can see flaws or a stain 
of color in stones that would look per- 
fect to most of us. Only about 25% of 
the stones are absolutely clear. Per- 
haps half of them are so deeply stained 
that they cannot be used for ornaments 
at all. 





The ar- 


thedia- 
g r a m 
above 
show how 
light comes into a 
diamond, is bent 
and bent again by 
the tilted planes 
of the under sur- 
faces, and comes 
out finally on top, 
making the gem 
sparkle as with an 
inner light. 


Some think 
it was cut up 
to make two 
stories that are 
famous to-day. One -• 1 
is the “OrlolT,” a mag- 
nificent gem that is said to 
have been stolen by a French soldier from 
the eye of an idol in India. It finally be- 
came one of the Russian crown jewels 
w'hen it was bought for 84,500,000 and pre- 
sented to Catherine JI of Russia, in the 
eighteenth century. The other stone is the 
Koh-i-noor,” a famous diamond that has be- 
longed to the English crown ever since it wn'is 
presented to Queen Victoria in 1850. 

The Indian mines have been worked out 
. for a long time. But about two hiitidrcd 
years ago the king of Portugal began to reaj> 
a harvest out of the diamond mines in Brazil. 
They, too, gave up their treasures. Now- 
adays it is South Africa that is being robbed 
of her gems to deck out the world. The 
famous ‘^blue ground,” a bed of volcanic 
stone found around the town of Kimberley 
and in other places, is now producing mil- 
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SKILL f-ACET 


very valuable. A 
yellowi.sh tint robs a 
diamond of part of 
its worth, and so 
does any llaw or 
cloudiness. When a 
stone is w'ithout llaw 
, or the slightest 
tinge of color, il is 
“ said to be of the 
“first water.'’ One 
slightly less dear 
is of the “s(‘Cond 
water’'; one still 
less ch^ar of tlie 
“third water.” 
Gray and brown 
diamonds are 
found, and once 
in a while a red, 
green, or blaekone. 
Thc.Jnost valuable 
diamond in the wv)rld is 
I j robabl}^ the ‘ * Reg(‘ n t , ” 
owned b\’ the French govern- 


CROWN 

OR 

1 BEZEL 



>VGIRDLE 


PAVILION 


CULET 


This 
diagram 
gives the 
names of 
the different 
parts of a cut 
gem. It takes 
marvelous skill 
to tilt the many facets of a 
diamond at just the right 
angle. 


•SINGLE CUT 
•* DOUBLE CUT 
'••TRIPLE CUT 


ment and estimated 
in 1912 as being 
wor»h $2,400,000. It is a good deal smaller 
than the “OrlofT” or the “Koh-i-noor,” but it 
is remarkable beenncM u is so flawless. The 
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largest stone ever found was the Cullinan 
diamond. It was dug up in an African mine 
in 1905, and weighed one and a third pounds 
in the rough. 

When you have a substance so valuable 
as a precious stone, you cannot rely on 
ordinary grocer’s scales to weigh it. Many 
diamonds are no bigger than 
pinheads. And since the 
price of a precious stone 
depends quite largely 
on its size, the gern / 
must be weighed to 
the tiniest particle. 

So wc have a special 
kind of scale for jew- 
els, and it weiglis 
(everything in 
“carats” instead of in 
ounces. To pick up a jewel 
weighing a quarter of a carat, 
we must use T>air of tweezers a 
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that will cut a diamond — and that is another 
diamond! All of a stone’s little sparkling 
sides arc cut with a wheel, the surface of 
which is covered with diamond dust. ;\nd 
because a diamond is so very hard, it can 
be made to take the highest polish of any 
substance in the world. 

But diamonds are not the only 
million-dollargems. A large 
ruby, red as jjigeon’s 
blood and gleaming 
without a daw, is 
very precious. A 
really big stone 
^ would be almost 
pricele.ss. Rubies are 
not, as a rule, so large 
as diamonds, so a 
good-sized ruby is con- 
siderably more valuable 
than a diamond the same size; 
oovt it niav cost ten times as much. 


and even then the precious Most of our “blue rubies,” or sap- And a truly perfect ruby is 

mite is hard to get hold of, for AusSlia^Tnci tTrislands between! hardly to be found. Nature is 
it lakes isijj carats to make Here are Mpertsm Australia sort- a little carelcjsS in making them, 
only an ounce troy - -and there ^ enng gems. melts them, in her under- 


only an ounce troy -and there 

are twelve troy oum i^s in a pound. The great 

Cullinan diamond w(;ighed ,3,024 carats. 

The Hardest Thing in the World 

While it is true that diamonds are val- 
uable because they are used as gems, it is 
not beauty alone that makes a diamond 
remarkable. A diamond is remarkable in 
many ways. Tor one thing, it is the hardest 
substance in the world. It will cut anything! 
Men knew this long, long ago, when the 
diamond was given its Greek name, “ad- 
damas,” which meant ^‘ihc invincible.” 
Our words ‘Miamond” and “adamant” both 
come from that Greek word. Because they 
are so hard, diamonds are used for culling 
and drilling glass and pi^rcelain, for tine 
engraving, for drilling in dentistry’, for 
bearings in watches, aiul for drilling through 
solid rock. When they are used for rock 
drilling, the diamonds are set around the 
outside of steel tubes or disks or bands, 
•which arc made to turn around rapidly. 

But if a diamond is so hard that it will 
cut anything, what can be used to cut a 
diamond itself? There is only one thing 


ground workshop, out of a form of aluminum, 
and hides them in the rocks. But little 
streams find them out and carry them along 
till they finally drop them in the gravelly beds. 

Nearly all mountains contain some ruby 
sands, though not often in a form to be 
valuable. We must journey to Mandalay, 
in Burma, to sec the mining of perfect rubies. 
The little country has for a long, long time 
given her gems to the princes and rajahs 
of India. Indian rulers are always re- 
splendent wdth jewels, but the ruby is their 
supreme favorite, and has played a large 
part in oriental war and adventure. 

A Single Gem That Is Worth a City 

Kven to-da\' those rajahs boast of rubies 
that arc valued above the w’(Uth of cities. 
Sometimes they w’ear the jewels in their 
roy’al robes. Often they give them to their 
gods and put them in temples, where the 
idols arc supposed to protect them against 
thieves. It is an Indian prince who owns 
the largest llawless ruby in the world. 
Though it is big for a ruby, it weighs only 
fifty carats. 
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Photo by FieKl Muatvuri 

The Taj Mahal, often said to be the most beautiful 
building in all the world, is itself like an exquisite 
jewel in the stainless whiteness of its marble. And 
within, all the walls are encrusted with real jewels 
turquoise, onyx, amethyst, jasper, sapphire- inlaid in 
the finest mosaics in all the Orient. Therefore it has 
been said of the Taj Mahal that it was planned by 
Titans, or giants, and finished by jewelers. This 
matchless gem among buildings, which stands on a 
sheer cliff over the river at Agra, India, was built ifi 
the seventeenth century by the Mogul emperor, Shah 
Jehan. He had lost his wife, Mumtaz Mahal, called 
Taj-Bibi, one of the loveliest of women; and he swore 
that she should have the most magnificently beautiful 

Rubies can be manufactured very suo 
ccssfully, and twenty million carats of them 
arc put on the market every year. We call 
them synthetic (stn-th^t'ik) rubies. They 
cost only a few dollars and arc just as truly 
rubies as the ones that Nature makes. 
Only an expert can tell them ajjart. The 
demand for them is growing every year. 

How Gems Get Their Color 

You will probably find it hard to believe 
that the blood-red ruby and the bright blue 
sapj)hire are really the same stone. But it is 
true. Both of them are “corundum/’ a 
substance Nature makes out of a form of 
aluminum. It ranks next to the diamond 
for hardness. The only difference between 
a ruby and a sapphire is in the coloring 


tomb in the world. Surely he kept his vow I Of course 
it took vast treasure to build such a tomb, but Shah 
Jehan was so rich that he thought nothing of that. 
It was he also who completed the famous Peacock 
Throne, the most gorgeous thing of which even the 
East could boast. It was formed like a bed, with 
twelve jeweled columns holding up W canopy studded 
with diamonds and fringed with pearls. An enormous 
diamond — perhaps the lost “Great Mogul”- flamed in 
the center of the canopy, set amid rubies and emeralds. 
The peacock itself, which perched on top, was of gold 
inlaid with precious stones; in its breast smouldered a 
huge ruby from which dangled a great pear-shaped 
pearl. In 1739 this was carried off to Persia. 

matter that has gone into them. Corundum 
may be white, too, and then it is called “white 
sapphire”; or yellow, wdien it is called 
“oriental toj^a/.”; or green, when it is called 
“oriental emerald”; or violet, when it is 
called “oriental amethyst”; or greenish blue, 
when it is called “orhmtal aquamarine.” 
And the interesting jxirt of it all is that 
those “oriental” topazes and emeralds and 
amethysts anrl aquamarines arc more valu- 
able than the genuine stones, for they are 
harder and more brilliant. “White sap- 
phire*^” are sometimes ground to make 
lenses for microscopes. 

How to Make a Green Ruby 

When the various stones made of corun- 
dum are heated, they will usually change 
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color. A ruby turns green, though when 
it cools it is red again. But heating will 
make a yellow sapphire — or oriental topaz — 
into a i)ink topaz, and it will take the color 
out of a blue sapphire entirely. 

Sapphires are of course made by Mother 
Nature in the same way as their brothers 
the rubies, and are mine<l in the same way. 
But while the red members of the family are 
small and veiy^ costly, the siipphires are 
large and are cheaj^er than diamonds. 
Sometimes the same mine w'ill yield rubies 
and siipphires together. 

The finest sapphires now come from Siam 
and from Ceylon, which has been famous 
for them for a veiy^ long time. Large ones 
have been found in the Uniletl States too — 
in certain gravel banks in North Carolina 
and in sand bars in the Missouri River in 
Montana, 

T’lr- J^'wels in Our V/atches 

In color sa])j)hires range from deep incligo 
to ])ale blue, and a given steme may even be 
blue at one end and }'ellow at the other, 
but the most valued shade is a deep, rich 
blue. Very pale or whitish stones arc not 
worth much, but because they are so hard 
they are useful in making the bearings that 
the little wheels in w’atchcs turn on. 

Sapi)hires are greatly admired, and the 
large brilliant ones are ver}’ valuable. The 
largest cut sapphire wxnghs 950 carats. Of 
course they can be manufactured, just as 
rubies are; 12,000,000 carats of synthetic 
sai)t)hircs are turned out e^’er}’ year. 

The exquisite green of the emerald, as 
deep and clear as the waves of the sea, has 
enchanted men for many centuries. The 
Eg^'ptians used to mine it by the Red Sea, 
and Nero, the Roman emjK-ror, watched the 
games in the circus through an eyeglass 
made from an enormous emerald. 

But it was not its color alone that charmed 
people. They thought it had magical powers 
to keep away disease. When the Spaniards 
went to Peru they found the Indians w^^rking 
.charms wi^h emeralds, and magijC has fol- 
lowed the jewel down the ages. 

Of course all gems have been given strange 
powers in men's imaginations. Amethysts 


were supposed to j)rcvcnt drunkenness, 
diamonds to prevent insanity and insure a 
happy marriage, and turquoise to bring 
good luck. In fact there are still people 
superstitious enough to believe that it is 
lucky to wear one's birthstone — though no 
two lists agree as to what that birthstone is! 

To-day the emerald is worn for its beauty 
alone, and stones of a certain color will 
bring a thousand dollars a carat. The finest 
come from Colombia, but they arc mined 
in Siberia, too. The Czar of Russia used to 
own some famous emeralds. 

But emeralds arc not useful, as diamonds 
and sapphires are, for they are not so harri. 
They belong to a variety of mineral known 
as beryl (Ijer'il). It contains aluminum and 
b(Tyllium, and gives us certain c)f our semj- 
precious stones, such as the beautiful bluish- 
green aquamarine, the rare j)ink beryl of 
Califojnia, and various other blue, green, 
yellow, browm, and white stones. 

One other jewxd is often allied a precious 
stone, though it really is too soft to be 
classed as such. That is the glow’ing opal. 
It has no single color, but holds a smoldering 
fire of many colors. In some moods it is 
while and cloudy, but give it a chance, and 
it W'ill burst into llame. 

An opal is not a single crystal, as a j^recious 
stone is. It once was a sort of jelly in hot, 
volcanic rock — and when it cooled it turned 
to stone. But as it cooled there formed in 
it thin layers of materials of a dilTerent kind, 
and it is these “buljblcs’' that give the oj^al 
its rainbow tints— like the tints w'c get from 
a soap bubble. The mineral calle<l silica 
(sil'i-ka) goes into the making of an opal, 
and the stone contains, besides, very tiny 
particles of liquid carbon dioxide — which is 
nothing more nor less than scxla-walcr gas! 

The finest opals have always been mined 
in Ilungaiy', but good ones come from 
Mexico, too, and from Colorado. Australia 
mines black opals. The largest opal in the 
world was among the Hungarian crown 
jewels. It is five inches across. 

Many kinds of quartz and jade and amber 
are beautiful enough for a queen to wear. 
If they were as rare as precious stones, they 
would probably be as expensive. 
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Reading LJnit 
No. 8 


SECRETS IN A IT MP OF C:OAE 

Note: For basic inforwation For si at ist it aland cum nt j acts, 

not found on this pat^c, lonsuli tonsult thr Richards Year Book 

the f^eneral Index, \ <}l. / >. Indew 

! ntoresti Hfi Facts lix plained 

'The earliest coniinereial coal- Liirnite. g 4,^tS 

mining, Kind^ of coal, g 4^S 

Hlack diam<3n(is. g -4;^6 l>ig.uing loal, g 442-45 

i'he origin of coal, g -437 Perfume and dyes from coal, g 

Peat, g -43 7 443 

77 i//i^^v to I'hink About 

When we use coal, an* we burn- Hou i'. ev(‘r\ j)arl of a pic^a* of 
ing trees? coal iised.-^’ 

How do chemists gt‘t products W hat would be the r^‘'^ull ot the 
from coal sudden discovery of a t heaj> 

How’ is coal graded? sul)stilutt‘ for ct»aP 

Picture Hunt 

Hf>w did plants turn into coal? How is coal sorted*' g 44 ^ 

9 33 ^ How does industrv use loal? 

W hat has limestone to fio with g 44()-47 

coal mining? g 440 

R elated !M aterial 

How d<> bacteria helj) to [)roduce How' is fiu^l-gas [)rodu(<"d from 
coal? 2 16, 20 coar** 10 13 3S3 

How is oil competing with coal How is coal used in laiul traiis- 
as a fuel? g 44g j>orlalion? 10 173-7S, 277 

How does a safety-lamp prevent How is coal used in oeean trans- 
mine explosions? 13 383-H4 portation? 10 217, 219, 223 

What fossils are found in c'oal? Hr»w is coal used to |)r(Kluce elec- 
29 trie current? i 507 

P racti cal A ppii cati €» ns 

How does coal provide us with How^ does ctjal hel[> us in »)ur 
many useful products'*' g dailv lives? g 444 

443-47 

Summary Statement 

Coal, formed from trees and of v ears ago, is useful to man in 
other plants that liverl millions many different wav's. 
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Giant blowers like these 
two are used in modern 
mines to force clean air 
into the underground gal- 
leries where men are 
working. This is one of 
the mechanical means by 
which the work of the 
miner is made safer and 
more efficient. 


I'hni.i Hiiiiniiriniih ( i.»I 
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SECRETS in a LUMP of COAL 

Here Is the Long Story of the Black Diamonds That Were Stored 
Up Ages Ago for Us to Burn To-day 


H AVK you ever stopned to think that 
lliis good old earth on \Nhich \vc live, 
on which \ve run about and are so 
l)usy, and to width our bodies w’ill nlurn 
when we do not need them any more, is 
really a vast storehouse of treasure from 
wiiich we get all the wealth there is in tlie 
world'" I)o we iK'cd food? In one way or 
another we must get it from the earth. Do 
we need liouses and clothes? Just go to 
Mother Darth and in one form or another 
she will furnisli them all. 1 )o we need useful 
ores? ddiere they are, tucked away in her 
am])le folds. Do we nee<l heal and pow'er? 
Leave it to Mother Earth and she will give 
you the means to luivc them in jdi'nty. She 
is like a fairy godmother who keeps liidden 
away anything we may want; only we must 
fntd out for ourselves how to use her gifts, 
and must dig and scrape and ])ry about in 
order to lind them. 

Now' for long centuries men knew lunv to 
make use onh' of what they found light at 
hand. 'Fhey killed the animals aiul garnered 
the fruits and grains and - after a long, long 
time — learned how* to make a lire^ of trees 
that grew^ in the forest. During all that 
time the earth was full of amazing treasures 
that people knew nothing about. But after 
another long time came the grow th of science 

4.^5 


— and with it our modern age. Suddenly 
men woke up to all the riches that lay around 
them, ami they b(‘gan to ransack every 
cranny of the earth to sec what she would 
yield. 

One of the things that they w’anted most 
was fuel. They had to have it to make 
their iron and steel, to drive the wheels of 
(heir factories and locomotives, to heat their 
homes and other buildings. There was 
wood, of course, but the forests could never 
suj)ply all the heat the world suddenly found 
it h.ul to have. And besides, wood could 
not give an intense enough heat, anvwvay. 

It was here that Mother Earth ste])jx*d 
in wdth ]3recisely the right article. Long 
ages ago, when she W'as just a young thing, 
she had carefully laid in a store of concen- 
trated sunlight. Deep in the earth she had 
burieil it, and had kept it there for thousands 
and ihousiinds of years. Men had known 
for some lime that she had it stored aw'ay; 
the Greeks had known it, and so had the 
Saxons in England. Indeed, it had been 
used long before that, for near the surface 
in a vein of coal in England there once were 
found a number of stone hammers and picks 
that must have belonged to men w'ay back 
in the Stone Age of human histor\'. Those 
hammers and picks had been used to get 
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out the coal, which cooked the meat and 
warmed the caves and luits of those Britons 
of thousands and thousands of years ago. 

Hut none of the early men had any par- 
ticular need for tlie mysterious vSliiny black 
rock that would burn with such great heat. 
So it was not until the middle of the eight- 
eenth century that the mining of coal was 
really begun in earnest. In the United States 
it was mined near Richmond, Virginia, as 
early as 1750; but on account of its weight 
it could not be hauled for long distances 
an<i so at first was used only in regions close 
to the mines. During the Re\olutionary 
War the colonists used coal in making can- 
non balls. 

Canals Made Coal Cheaper 

(iradually canals were opened down which 
coal could be shii)ped more cheaj)ly. Then, 
with the coming of the railroad, it could be 
sent to ever}' (orner of the land. Hungry 
factories sprang uj), to eat it in ever-increas- 
ing quantities until today for every person in 
the United States more than three tons of 
coal are mined every year- or nearly hve 
hundred million tons in all. 

And what is this strange stuff that makes 


the wheels of all the world go round? It is 
made largely of carbon, the same material 
that makes a diamond. Indeed coal is often 
called “black diamonds.” But the com- 
parison is really unfair to the coal. Tor all 
the diamonds in all the mines that this great 
earth contains are not worth more than the 
tiniest fraction of what our coal is worth to 
man. It is literall}' true that in the coal is 
stored away the heat that the sun poured 
down on the earth millions of years ago. 

Our world was young then, and very 
warm, so warm that few of the living things 
that we know' now could have endured the 
heat. But the dense, steamy jungles were 
crowded with rank vegetation. 'There were 
giant ferns that grew as large as tree^, forty 
or fifty feet high, and great [danls, f)f the 
kiivl we know’ as horsetails, iliat witc as big 
around as llu* mast of a ship. I'hiik. sjiongy 
mosses (overed those strange jilants and 
car[)eted the jungle. 

How Trees Were Turned into Coal 

Anil as tlie great jdanls died, the) fi’ll 
into the swamps where lhe\’ grew, and sink- 
ing deeper and deejier formed gigantii' bogs 
full of decaying stems and leaves. 'Then as 
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These pictures show how, during millions of years, vast 
layers of vegetable matter were turned into coal. First 
there was a low-lying marshy land dense with vege- 
tation and flooded with shallow water (a). It was a 



nightmare land! Horrible monsters, sometimes fifteen 
feet long, crawled through the mud and slime. Swarms 
of tiny animals throve in the warm waters so many 
that great thicknesses of limestone were made entirely 
of their limy shells. The neighboring trees and ferns — 
enormously tall, with fibrous shells and soft pulpy 
centers- helped to fill the pool by dropping in twigs, 
bark, and seed pods. Little water plants and mosses 
took root along the sides of the pools, and floating plants 
spread ovei :he surface of the water (b). Mud and decay 
and other sediment gathered at the bottom (c), and 
finally the water plants on the sides and surface spread 
until the whole area was filled in (d), and became a 
quakiag bog. Nature later made the moldy mass into 
a substance so useful to man that nations have fought 
to get control of it. 
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These inine4a ai’c **5Sting the air at the coal face to be 
sure no poisonous methane gas is present. If the air 

the earth’s rnisl eoolcd and wrinkled, earth- 
(juakes sliook it and eraeked it open, and the 
l)o^s on Its surfaee sank down, man}' of them, 
and \sere gradually covered over with mud 
and stones tliat sea water heaf)ed upoJi them. 
Then by and by, other gigantic plants s])rang 
up on the new soil, and they in turn were 
buried. Sometimes this prote.ss was repeated 
ovt*r and over again. 

Now many scientists believe that on the 
great |)lants that .sank dt>wn into the slime 
were billions of tiny plantlike organisms 
that we call bacteria (bak-te'rt-a). 'Fhey 
are too small to be seen but they are very 
])owerful, for when they start growing in a 
substanc(‘ they cause all sorts of changes in 
it. For instance they make meat rot and 
milk sour, .\fter the giant j)lants had fallen 
into the bog, the bacteria set to work and 
made the |)lants decay. This chemical change 
set free many gases, like o.xygen and hy- 
drogen (hi'dro-jf n), which escaped into the 
air. lUit what we call carbon was left, and 
in the carbon the sun’s heat had been stored. 

•Only the toucluof tlame was needed to set it 
free again. 

It was a long time before the change was 
fully made. The decaying matter, under 


is bad their lamp will flare up and burn blue. Where 
you can see “OK” chalked on the coal the air is safe. 

the weight of the de[)osits above it, lirst 
turned to what we kiv)w as peat. We have 
j)lenty of that today, though the plants that 
make it are no longer the giant ferns and 
horsetails of long ago. As we tind it now, 
it is a kind of wet, rotting turf, often full of 
moss. Jt is found in the swamps of all the 
northern countries of the globe. Russia has 
the most of it, and Canada and Finland come 
ne.xt, but it is not u.sed much in lands that 
have plenty of other fuel. Ireland probably 
uses the most, for out of the peat bogs that 
cover about a seventh of her surface, she 
cuts as much as six million tons of it a year. 

Peat Is always Found Wet 

Peat ma}" be a pale yellow' substance that 
looks a good deal like comjnessed hay, or it 
may be dark brown and clay like. Of course 
it is always w'et from the bog that it has been 
formed in, and must be dried before it is good 
for fuel. Tlien it burns slowly and gives 
off thick black smoke. 

'I'he Dismal Swamp in Virginia is a typical 
peat bog. Sometimes such a swamp will 
have peat thirty feet deep, and the constant 
growth and decay of [dants at the top will 
add to it every year. When the peat is 
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gathered, it is cut out in the shape of l)ricks 
and stacked up to dry, though lately in 
Sweden and Germany machines have been 
used for gathering, or “winning,” it. 

But the j)eat that formed in those great 
swamps millions of years ago has disaj)pearefl 
long since. As it sank down and down uialer 
the weight that kept gathering above it. as 
it decayed and had the moisture pressed out 
of it, and as the folding of the earth’s crust 
wrenched it and squeezed it and crushed it, 
the soft peat was turned in the course of 
ages into a brownish substance we tall lig- 
nite (lig'nit), or brown coal. It is not coal 
yet; it is still too soft, and there is still too 
much other matter mixed with tlie carbon. 
But it has gone a step beyond j)eat in be- 
coming coal. 'Frue lignite often shrnvs the 
structure of the f)lants that went to form it. 
and looks like decaying wood, but much 
brown coal has gone beyond that stage on its 
journey towards the coal which we all know 
so well. 

Germany has mined more brown (oal, or 
lignite, than any other country, but mu(di the 
largest deposits of it are in .America. In the 
United States North Dakota f)ro(hnes by 
far the most, but 'Fevas, Montana, and South 
Dakota mine it also. 

Why There Are Many Kinds of Coal 

Gradually the weight »)f sand and gravel 
on to]) forced the lignite down an<l df)w n into 
the earth, where the temj)erature is much 
higher than it is near the surface. And all 
.sorts of twistings and convulsions and fold- 
ings took place as the earth’s crust shrank. 
Under the tremendous heat and ])res.sure 
great changes were wrought in the lignite, 
and at last it was turned to coal. So the 
sunshine which had gone to make those giant 
jungle plants of long ago was now' imprisoned 
in the form of carbon. And as if to prove it 
past a doubt, lumj)S of coal are mined from 
lime to time that still bear the imj>rint of 
those ancient ferns and horsetails. 

Of course the coal in the world was not 
all formed at the same time. So there are 
a good many kinds. The oldest is hard and 
shiny and burns with little smoke and llame. 
This is called hard coal, or anthracite 
(an'thra-sU). It is the best coal for heat, 


since it contains qo ])ercent or more of carbon. 
In fact it is so hard that for a long time no 
one knew how to set it on fire, though ])eoj)le 
knew it would burn. I'inally .some men in an 
iron foundry, who had been working all 
one day and night trying to get hard coal 
to burn, threw a .diovelful of it into a wood 
lire and went olT to breakfast. When they 
came back the coal was burning w’ith such 
heat that it had almost melted the furnace. 
.Although the largest deposits of it are in Asia, 
most of the anthracite that is mined comes 
from the United States, where there are gieat 
beds of it in Pennsv K ania. 

Most of the ('oal that is mined is soft, or 
“bituminous” (bi-tu'mi-nus). Its fhill, crum- 
bly chunks burn with a thick black smoke 
that is allowed to blankcM some of our cities 
with smut. C'oke ovens c an now caj)ture the 
odorous sm(>ke and make it yield u[) the 
chemical riches it contains Soft coal is 
found in a good many j)arts of the* world, m 
Russia, France, Spain, Uc*lgium, Sweden, 
C'hina, India, and Ibirnia Uanada, lo«), has 
large areas of eve el lent ca)al, and tlicur are 
beds of it in South Americ.i, South .Xfric a, 
and .\ustralia In the I nitc'd State's Fcainsv l- 
variia ])roduces the mo'-t, but it is mined in 
WVst \drginia, Illinois. Kcuituckv, Ohio, 
Indiana, .Alabama, A’irginia, Wyoming, Col- 
orado, Tennessee, I tah, Montana, and other 
stales. The Unil(‘d States produce's a third 
of the world’s total output of coal, and Great 
Britain an eighth, (iermanv' was the* third 
greatest j)rodu('er. In i()^5 she rc'gainc'd 
[)ossession of the rich de[)osils in the Saar 
Basin, when the Saar jiopulation voted to be 
returnc-d to her. But she lost the Saar in 
World War II. 

Coal for the Future 

Of the world’s reserves of un mined coal, 
the Unitc'd Stales has about 40 jHTcenl. 
'Fhe best is in the lOast. 'Fhe quality falls ofT 
as one goc‘S west until the Kcx'ky Mountains 
are reached, but there some anthracite is 
found, together with other varieties. Much 
of this mountain territory has not yet been 
exj)lored for its coal, but the reserves are 
knovm to be very large. Alaska too has v'ast 
deposits. In fact the only ])art of the coun- 
try that is really short of coal is the region 
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The galleries of a coal 
mine that has been 
operating for a long 
time will reach far into 
the earth. The miners 
would waste time if 
they were to walk to 
work. So this little 
train transports them 
to and from the depths 
of the mine. 






This electric drill is 
mounted on a post 
which IS aui.hoieo tv 
the roof and floor to 
hold it steady. The 
holes It cuts for explo- 
sives i-'o deep into the 
coal seam, as you can 
guess from the length 
of the bit lying on the 
floor. Notice the min- 
ers’ lamps, powered by 
the batteries they wear 
on their belts. 
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There is not much in 
these concrete tunnel 
openings to suggest the 
humming activity going 
on far below the sur- 
face. The powerful 
locomotive just disap- 
pearing into the tunnel 
mouth has replaced the 
horses and donkeys of 
earlier days. 
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coiirti*«y Hituiniiinux < 'oul 

As a safety measure limestone dust, which will neither It mixes with the coal dust, which its weight keeps 
burn nor explode, is blown over the face of the coal. from moving about and spreading fires and explosions. 


along the Pacific coast. Calihjrnia has al- 
most none - she makes up for its lack by her 
rich supplies of oil. 

Even though men are burning up their coal 
very, very fast, many careful scientists as- 
sure us we need not worry. 'I'heir experi- 
ments in recent years have taught us how to 
double the jKJwer of every ton that is mined. 
But even if exploration f)roves that we have 
enough to last only some .s,ooo years, our civ- 
ilization will not run down. We shall have 
the energy stored up in atoms of uranium. 

Trying to Capture Sun Rays 

Although no one can say just wha,t will 
liappcn, it is nevertheless almost certain that 
long before the last shovelful of coal is 
thrown into the last furnace still other means 
of getting heat and power will have been 
discovered. Hundreds of scientists arc work- 
ing to find out practical ways of storing up 
some of the heat that the sun is constantly 
lavishing upon us, or of harnessing some of 
the power that is spent in the ebb and flow 


of the tides. When «ill lhi?^c sources of 
energy have been developed Jiations will no 
longer feel that they must go to war to grab 
the coal supply that otlicr nations happen to 
own. People will no longer say that the 
nation wdth the greatest coal supply is the 
one wdth the greatest future. Of course there 
are jilenly of people now' who are w ise enough 
to know that this is not true; but after the 
discovery is made there will be a great many 
more w'ho will see that that nation is great 
which has the lirains and the enterprise and 
the perseverance to find out new and better 
ways of getting heat and light and power to 
advance its comfort and welbbeing. 

And when that great day comes we shall 
not have to havKi thousands of men w'orking 
in dark caverns underground. That will be 
a great step in advance, for a miner’s life is 
full of danger and discomfort. Some coal 
beds lie near the surface, but others are deep 
in the bowels of the earth, under oceans and 
inside mountains. For as the earth’s crust 
was wrinkled and folded, parts of it that 
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Druwinv by Robert Uoi«i MHCicuire. I^hoto courteey Miuing Progrtwe, llicblittxi Milie. C E. Wentfalis. Liieneii, Geriuaio'. 


‘riere are the chief mining methods and the machines roof jacks used in Europe. At the bottom are a continu- 

they use. Coal not deeply buried is mined by the slope ous miner, duckbill loader, air blower, shortwall cutter, 

and bucket methods. Coal at the surface is stripped locomotive, and drill. In the drawing above them are 
away by shovel. The deepest seams are worked from the continuous miner (A), undercutter (B). duckbill 

a central shaft. The photo shows a planing machine and (C), conveyer (D). coal pillars (E), and coal cars (F). 
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were deep down were often niised, aiul otlicr 
parts were sunk and covere(1 over. In 
Belgium there are mines four thousand feel 
deep. 

Down in a Coal Mine 

A mine is an amazing place, a human aiit 
hill full of long corridors where hundreds 
of men come and go every day. One goes 
down into it through a great opening called 
a shaft, a hole that is dug straight down into 
the earth. It is some twelve feet wide on 
an average, and is sunk to the very bottom 
of the lowest “seam/^ or layer, of coal. It 
is divided lengthwise into four compart- 
ments. Through one of these water is 
pumped out of the mine— for of course in 
digging so far into the earth one is certain 
to meet underground streams. Another 
compartment is used for |mm])ing air into 
the mine. .And the otiier two comf)artments 
contain elevators for carrying the mtm iij) 
and down and for bringing up the coal. 

These elevators, or hoists, are so arranged 
that when one car, or “cage,” goes down the 
other one comes up. .\ j)owerful engine 
operates them, and other engines drive the 
dynamos that generate electricity to light 
the mine, or furnish power to certain mining 
machinerx’. nr keep the ventilators and 
]njm{)S v\orking. 

From the .-^haft, corridors e.xtend out into 
the coal in every direction, ddiey are not 
often level, for the seams of coal are not 
usually straight, and the corridors must 
follow the seams, W'hcncvcr it is possible, 
the miners try to build the corridors to 
.s]o[)e upward from the bottom of the .shaft, 
for then the little cars that carry the coal 
to the shaft will run downhill of their own 
weight when they are loaded, and only the 
empty cars will have to be hauled u])hill. 

How We Dig Coal 

Down all the corridors run steel tracks 
for the little cars, or small trucks, that bring 
the coal to the shaft, ready to be loaded for 
hoisting to the surface. In every direction 
these little tracks make their way into the 
heart of the earth, sometimes fr)r several 
miles. 

A mine that has been worked ff)r any 


length of time is full of ( harnbers at different 
levels, all of them separated by \valls and 
pillars of rock and coal that have been left 
to hold u[) the roof, and by timber and steel 
that are put in to strengthen the support. 

Coal, especially anthracite, is nearly as 
solid as rock and must be loosened b)' drilling 
and blasting, or by boring with electrically 
driven machines. 'These are set to work in 
the ceilings ot tiu* underground (hambers, 
and when the rock has been well loosened 
the coal falls of its own weight. 

'Then the coal is loaded on little trains and 
taken to the shaft. 'rhes(‘ trains ar(‘ drawn 
by powerful locomotives which can handl(‘ 
many tons at a time. 

A century <igo women and chihlriMi w(tc 
used to <lrag out the f'oal. ThcN wert* re- 
placed by mules and horses that were often 
born in tlu‘ mines, ne\(‘r to sea* the ">iin. In 
the few .Ameriian mines where animids are 
still u.sed, it is the lustom to bring them into 
the o])en fro?n time to time 

Coal Mining Is Dangerous Work 

C'oal mining has alw.iys been haunted bv 
risks of many kinds, but pt'rsjsteiil stud\ 
of the means of avoiding accidiaits has done 
much to rediut* the danger tlu' nuai w lio 
w’ork dee[) in the bowels of ihe eaith. 'I h(‘ 
W'orst threat is still the ca\’e-in of walls ami 
ceilings which have not been properlx- shored 
uj). A new' technicjue for pre\'enling (avc-ins 
uses 8-foot anchor bf)lts, c alled “skyhooks,” 
to fasten weak layers to firni rock. AnotlaT 
cause of disastiT, exi)losions of coal dust, has 
led to spraying j)owdered limestofie oxer the 
tunnel surfac'es. By mixing with the (oal 
(lust the limestone checks the spread of ex- 
plosions. 

A Lamp to Stop Explosions 

One of the greatest dangers has been (m- 
tirely dofie away wdth. Tlie little candh's 
that miners used to wear on their hats set 
fire to the natural gas, calitjd “fire dam[),” 
w'hich is ahvays f)resent in a coal mine. It 
seeps into the air from pockets in the coal, 
where it has been im|)risone(l for milli(ms of 
years ever since, under pressure from above, 
it was made from the giant |)lants that lay 
rotting in the swamp. Sir Hum|)hry Davy 
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li\ Mliii> (’iiiil ( or|i(ii .it i«in 

Small pieces of coal are sorted in machines like the 
above. A rising current of water agitates the mass of 
coal and refuse in the cone-shaped container (N) in 
the center of the picture, and bits of slate, heavier 
than the coal, fall to the bottom at D into the refuse 
conveyor to be carried out by the conveyor and dis- 
charged at E, on the right. The cleaned coal goes its 


own way to the left and falls into screens, at B, which 
‘*size” it that is, sort it into uniform sizes. The coal 
enters the machine at A, and the w'ater, stored in 
tanks at O, is pumped by the pump shown at the 
bottom of the picture. Valves - as at L along the 
sides of the container N control the flow of the w'ater 
into the container. 


inwntrd a safety lamp that really red need 
the miniber of aei ideiils in many Kuropean 
mines. 'Today the miner carries on his eaj) 
an electric lamp [lowered by a battery at- 
tached to his belt. This is perfectly safe in all 
circumstances. 

Safety Is a Constant Concern 

I'liere are iiuentions, loo, to deleit pa.s 
in the tunnels. Radio and telejihone keep 
the men in the farthest [galleries in touch 
with the central shaft. .Mert ins[)ectors 
seek out any signs of flood, explosion, or 
cave-in. Instructions in safe mining [)rac- 
tices arc given the miners, for carelessness 
peans certain trouble. To deal, with ac- 
cidents our u|)-to-ilate mines maintain mo- 
bile safety stations to i)rovide rapid aid. Hut 
in s])ite of caution, disasters occur. Mining 


m general is still a hazardous occupation 

As it comes uj) the shaft much of the coal 
is in j)ieccs too large to be used in a furnace. 
'The cars in uhich it is loaded must be hauled 
to the lop of a large building called the 
breaker house. There the coal is dumped 
into great ho])])ers and slides down chutes 
to rolliTs that crush it into sm.dler ju’eces. 
T'rom the rollers the crushed coal pas.ses 
over screens of various sizes and through 
machines that sort out the lumjis of the 
same size and remove any rock and slate 
that may be in it. Kach size falls into its 
proper hoj)[)er and is carried to its bin, where 
it is loaded on freight cars for shii)ment. 

Bricks That Burn 

'I'hc ditTerent grades of coal, in the order 
of their size, are lum[), steamboat, broken, 
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I huto rourtesy Bitiiminoiifl Coal luatitute 


A pair of locomotives like these, built especially for use scores of the toiling animals of earlier days. Electric 

in a modern coal mine, can do quickly the work of power for the engines is carried in overhead wires. 


egg, large stove, small stove, chestnut, pea, 
buckwheat, and dust. Buckwheat is the 
smallest size that can be readily burned in a 
stove or boiler furnace, so the mines used 
to throw away as waste thousands of tons 
of coal dust eveiy^ year. But not long ago 
a way was found to make valuable fuel out 
of this waste. It is put into tanks of running 
water to separate the coal particles, which 
are light enough to float, from the sand and 
stones that are mixed with them. I'he float- 
ing dust is then dried, mixed with pitch, and 
pressed into “bri(iuettes” fbrt-k^^t') — little 
smooth lumps of coal that make very good 
fuel. Most kinds of soft coal cannot be run 
through the breakers. The chunks are 
washed and sorted as to size, just as an- 
thracite is. 

The price of coal depends largely on the 
cost of transportation, for the cost of mining 
is relatively low. If coal has to be carried 
long distances by rail, the cost is very great, 
but if it can be shi])ped by water the expense 
is much lower and the coal will be chca{)er. 

Some Things We Get from Coal 

Now strange as it may seem, coal will give 
us a great many things besides heat, though 
of course that is what we use most of it for — 
to warm our buildings, to get up steam to 
run our factories and trains and .shif)s, and 
to heat the crucibles in which we melt our 
ores. 

But it will give us light as well, for it is 
turned into electricity in our great lighting 
plants, and in the gas works it is turned to 


gas, which yields both heat and light. When 
gas is made, soft coal is inclosed in an air- 
tight oven and great heat is a])plied. The 
gas and tar that the coal gives up are then 
run into coiulensers. Tlie gas is cooled and 
purified and then foned into a great gasom- 
eter (gas-om'e-ter), or gas liolder. .\ ton of 
coal will give off 10,000 cubic feet of gas, 21 
liounds of a cliemical knowm as ammonium 
suljdiatc tsul'fat), 8 gallons of tar, 1,500 
pounds of coke, and small amounts of [)enzol, 
toluol, xylol, and nat)hthaleni‘. 

Jewelry from Cannel Coal 

1'he best of all coal for making gas is the 
kind w'c know' as cannel coal--or “(andle” 
coal, as it is called in some parts of I'!ngland, 
because it burns with such a bright llame. 
It is not of much use as fuel, thougli it makes 
a merr>' lire. Because it will take a high 
polish we make one variety of it into jcwvelry 
and other ornaments. Then it is knowm as 
jet. Long before the dawn of history men 
were making ornaments out of the jet that 
is found in Yorkshire, in Kngland; and in 
the old, old monastery at Whitby, on the 
Yorkshire coast, it was fashioned into beau- 
tiful rosaries. The same section still gives 
it to us, and so does Spain as well. 

Coke is a valuable fuel made from coal. 
It is used for smelting ore because it wull give 
such an intense, clear heat. It is very clean 
to handle; and has a hard, silvery-gray luster 
if it has been prepared especially for smelting 
purp«)ses. It is porous and brittle, and will 
ring when it is struck. But if it is what is 
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When coal is brought out 
of the mine it goes to a 
preparation plant like this 
one. Here it is freed of 
any refuse, washed and 
dried, and crushed to cor- 
rect size. Only then is it 
ready for marketing. 


l niti- J .''i.il*- 


left wlicii gas has l)ecii mack*, it is dull black 
and not so hard, though it is still excellent 
fuel. 

rhcr(‘ are two v\a\s to niake coke. 'Die 
older nielluHl u.scd a “beehive” oven which 
.allowed all h.*. gases and by-products to 
es('a])e. More often it is made by the Kop- 
pers process in a “by-j)roduc Is” oven, width 
sa\'es the very valuable gases and b\ -prod- 
ucts. W'e have already seen the uses the gas 
is [)ut to. 'riie coal tar serves a great many 
more pur|)oses, for out of the various sub- 
stances it contains, so many new and useful 
things can be made that one is almost 
temj)ted to think the tlream of the old .d- 
(hemist has been realized. 'I'he base sub- 
stances are not exactly turned into gold, but 
they are made into things so \’aluable that 
the greediest man ought to be satisfied. 

Dyes and Perfumes from Tar 

Coal tar, when it is distilled in the giant 
stills that hold many tons, will yield ten 
substances known as “crudes,” and these 
can in turn be treated chemically and made 
to yield many others, which, combined and 
re-combined, serve a multitude of purposes. 
From the daik, sticky stufT we know as tar 
come gorgeous dyes, tons of perfume, the 
most j)owerful of all cxj)losivcs, llavors for 
ice cream and soft drinks, moth balls, car- 
l^olic acid and other drugs and medicines, 
“anti-knock” for gasoline, many kinds of 
plastic like bakelite, creosote and a whole 
list of disinfectants, motor fuel, nylon, syn- 
thetic rubber — and many other things. No 


wonder the cliemisl loves the smelly stuff! 

The Wonders in a Lump of Coal 

'riic tar it.self serves many uses. It j)ro- 
tccts wood and iron against the weather, is 
used for tarring ropes, and when certain 
j)rof)erties have been removed is widely used 
for tarring roads or binding various road 
surfac(‘s. After still other sub^>tances have 
heen taken out, the pilch that is left goes 
into various kinds of paints and varnishes. 

When the tar is heated to somewhere be- 
tween 212° and 2^0° F. it gives off crude 
naj>htha, Fhis first distilled jiroduct — or 
“fraction,” as it is called — yields, under 
treatment, a valuable motor fuel; what we 
know as aniline (an'i-lln) and other dyes; a 
substance that goes into the terrilde ex- 
plosive IW.T.; a material of great use as 
a ]xiint and varnish remover and as a clean- 
ing Iluid; and a .substance known as saccha- 
rine (sak'a-rln), which, in its pure state, is 
550 times as sweet as sugar. 

;\s the heat is raised up to F., we get 
the second “fraction,” a light oil from which 
may be made solvent naiditha, of great use 
for cleaning Iluids and for removing ])aint 
and varnish; heavy naphtha, used as a fuel 
and yielding certain resinous substances that 
go into the making of varnish; a medicine 
for asthma; certain dyestulTs; a number of 
antiseptics; and a substance known as arti- 
Ikial musk, which goes in large quantities 
to the making of perfumes. 

The third fraction, which comes away as 
the temperature is raised to 480° F., contains 
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How MODERN INDUSTRY USES COAL 


COKE 


GAS 

TAR FOR 
FUEL 

ROAD TARS AND 
OTHER REFINED TARS 

CREOSOTE - X 


TAR ACID OILS 


PITCH COKE 


'>! 


TAR PROCESSED AT TAFT DISTILLING PLANTS 
(APPROXIMATELY 50 % OF TAR PRODUCED) 



PITCHES 


l>raMiiiK f>y Ftoliorf ilci-f MAt'ffiiire 

This diagram shows a few of the marvelous substances 
which science has made from coal. As you see, in 
making coke more than three-fourths of each ton of coal 

cruflc carbolic oil or light creoj^olc (krc'b- 
sot). T his is a very important fraction. It 
)icT(ls naphthalene, which we know in moth 
balls and which goes to the making of dyes 
and explosives, and it yields carbolic acid, 
or phenol (fe'nol), which goes into the ex- 
plosive known as lyddite (lld'lt). From 
phenol we can make compounds which are 
useful as cathartics, as medicines for treating 
skin diseases and burns, and as tear gas in 
time of war. ft grjes into many surgical 
antiseptics and sheep dips, into dyes and 
soaps and tooth j)owders, and into photo- 
graphic developers. Salicylic (srirbsTl'lk) 
acid, another substance made from this frac- 


becomes coke or “coke-breeze” the refuse left in coke 
making. Although coke was known in China 2,000 
years ago, it was not until our own time that serious 

lion, is much used a mt'dicine, and is a 
fiowerful food [)rcscrvalive. It goes, besides, 
into various lirown and yellow dyes. 

From this fraction, loo, tome various tom- 
pounds dial go into solid substances that 
wc use almost every day of our lives. One 
of the best -known of these is bakelite, which 
was invented by Professor L. H. Haekeland 
of Columbia University. It often looks a 
good deal like clouded amber, though it may 
be dyed different colors; anti since it resist.-^ 
heat, water, acids, and is a non-conductor 
of electricity, its uses are too numerous to 
menticii. Of course it is highly valuable for 
electrical installations, and serves, too, for 


44b 



t 


THE STORY OF COAL 


ONE rON OF BITUMINOUS COAL YIELDS THE 
PRODUCTS SHOWN IN THIS DIAGRAM 



CHEMICALS 

ROAD TARS a 28 4 LBS. 

OTHER REE TARS 
CREOSOTE AND M 
TAR ACID OILS J|| 

PITCHES AND 


- -Benzol “ 

'T0LU0L- 

• XYLOL" I 

SOLVENT __ 
NAPHTHA' 

AMMONIUM _ 
SULPHATE 

SULPHUR— 

- PHENOLS - 

NAPHTHALENE-"' 



PITCH COKE 


thou^iht was given to that part of the treated coal which products. From the smoke and the by-products of 
was going to waste. The closed coking oven saved the coking which are listed around the center pile, more 
smoke, and chemistry transformed it into valuable than 200,000 useful things have so far been made. 


making all sorls of useful and |)relty articles 
-beads, j^ipes, jewelry . 

'I'he fourth fraction, which comes awa\ 
when we raise the heat to T’., yields 
lieav} ireosote. It is very good to burn in 
Diesel engines, and can be made* to yield us 
scarlet dyes and a substance that goes into 
perfumery. When })osts and piles ami rail- 
way ties, or an) other exposed woods, are 
treated with it their life is lengthened four 
» or five times. It, too, goes into disinfectant 
sbaj)s and powders and sheej) di|)s. 

ddie fifth fraction of coal tar is anthracene 
(an'thra-sen) oil. It comes away as the 
temperature is raised to F. From it 


we can gel various sul)stances used in tan- 
ning, and red, f)range, and violet dyes. 

After all these fractions have been taken 
from the original coal tar. only pitch is left. 

('hemisls have now found some 200,000 
new and useful things to be made out of the 
amazing substances we have been talking 
of, and one of the greatest uses of the com- 
pounds that they have already discovered is 
in the carrying on of all sorts of chemical 
}>rocesses. What a fascinating study the 
chemistry of coal must be! Whenever we 
take an aspirin tablet, we are swallowing 
something made out of a bit of coal. And 
from the .same lump we get choice perfume 1 
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The STORY of PETROLEUM 


Reading Unit 
No. 9 

THE ROMANCE OF OIF 


Note: For basic information For statistical and currcfit facts, 

not found on this pai^r, considt consult the Rit hards Year Book 

the ficneral Indt x, Vol. 75. Index. 

Interesting Facts Explained 

How did oil get into the earth? Which wai> the flr^t American oil 
9-449 well? 9 450 

The thickness of oil, 9 450 United States oil production, 9 

When was the first oil well dug? 45.^ 

9- 450 Digging an oil well. 9 454 

Who first refined petroleum? g- Natural gas. 9 456 

450 

Things to Think About 

How is petroleum refined? able after the invention of the 

How does a geologist locate oil automobile? 

fields? What is going to happen when 

How does machinery depend the world's supply of oil gives 

upon oil wells? out^ 

Whv did oil become more valu- 


Picture Hunt 

Where w-as V^'enezuela’s oil wealth How is oil transported cheaply? 

hidden? 9-449 9 452, 455 

How does the geologist look for What kincl of rock is found 
oil? 9 451 abt)ve an oil tleposit? 9 455 

Related IM aterial 

How is gasoline used to drive an How' is kerosene usecl to light 
automobile? 1—287, 10-283- lamps? 10 389 

84 Which were the first gasoline- 

How is the automobile engine driven cars? 10 278 

lubricated? 10—288 How is wax u.sed in electro- 

How is oil used by sailors in tytiing? 10-57 

stormy weather? 1-360 What substances are made from 

Where is oil found in South tar? 9 307 

America? 5—517 

. Practical A pplicati(}ns 

How is natural gas used? 9-456 many useful products? 9 454- 

How is petroleum refined into 56 

Summary Statement 

The oil which has lain in the lip^ht and power and heat to man. 
earth for many ages, now gives 
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With the aid of delicate instruments like the seismo- under water. These derricks standing in Venezuela’s 
graph geologists have located rich stores of oil hidden Lake Maracaibo mark an important new field. 


The ROMANCE of OIL 

How the Little Creatures in the Ocean Made Our Petroleum 
Millions of Years Ago, and How We Found It 
Only Yesterday 


HERE have been certain places on the 
earth that have been on lire for many 
a century. Out of a hole in the rock 
a great flame has burst forth and gone on 
flaring year after year. And long ago the 
simple men who saw the sight would fall 
down on their knees in awe and wonder. 
For they had no notion of what started the 
flame, and they could not sec why fire should 
burst out of rock. They simply took it as 
.some sort of .sign from heaven. 

But now we know that in many places 
there is oil near the surface of thg earth or 
even seeping through it. And sometimes the 
natural gas that comes with oil finds a way 
to pour out into the air through some cave 


or crevice in the rock. If it manages to catch 
fire, it may keep on burning for many a year. 
So there is no miracle about the fire, except 
as everything around us is like a miracle — 
and all the more as we learn more about it. 

For instance, tliere is a long romance about 
the way the oil first got into the earth. We 
are not quite sure about it all, but we believe 
the oil came from billions and billions of liv- 
ing things, plants and animals far too small 
for us to see, that used to live in the ocean 
or float down with the rivers ages ago. 

When the tiny creatures dic'd and sank lo 
the bottom, their remains w^ere mingled to- 
gether, layer upon layer, and covered over 
with sand and mud. Under the enormous 
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i'hoto oourteny Shell Oil C'oiiipHriv 


This 204-foot derrick is one of the tallest in the world. 
Drills have to be changed frequently wherever hard 
rock formations wear out the bits quickly. Since this 
derrick will take longer drill stems than other derricks 
take, it makes possible quicker changing of the drills. 
At the base of the derrick are the tanks which store 
water used in drilling, and the **doghou8e,*’ or office. 


pressure of the earth and water above them, 
they were finally turned into rock. During 
the long ages following, the rork was forced 
up out of the ocean and became part of a con- 
tinent; and during those long ages, under 
heat and pressure, the countless little remains 
of plants and animals might sometimes yield 
the particular compound of hydrogen (hi'- 
dr6-jt‘n) and carbon that makes petroleum - 
which is the correct name of the oil we are 
talking about. In the original Latin it 
means “rock oil.” 'This useful substani e lies 
in underground deposits distributed through 
sand and limestone. 

The oil is a sticky, smelly stuff black or 
yellowish — that kills the grass or other green 
things near it. W hen it collects in a pool on 
the surface it will sooner or later dry up and 
leave a bed of j)itch. W'hen it can tlow away 
through the earth it may be lost forever It 
is the oil that was collected in “traps” in the 
earth — in the irregular layers of porous rocks 
sandwiched between two lawTs of non-[)orous 
rock— that man has been able to find and use. 

Man Was Slow to Find Oil 

lie was a long time finding it, too. The 
Chinese are thought to have drill(‘d for gas 
and oil as long ago as fifteen ]pindri“d \ears. 
But in the Western world no u.se was made of 
petroleum until about a hundred years ago. 
In fact, we did not realize how useful it 
could be. In 1847 a Scottish themist named 
James Young was asked to see what he could 
make of a heavy black liquid that was llow- 
ing like a spring out of a coal mine. When 
he set to work on it he found that by boiling 
or ‘defining” the liquid he could produce 
three things: a light oil to burn in lamps, a 
heavy oil for machinery, and ixiralfin wax. 

At this time people thought of oil mostly 
as being just a nuisance— or worse. When 
they drilled wells to get brine for making 
salt they were more than annoyed when they 
sometimes got brine mixed with sticky oil. 
The brine was ruined. But as soon as they 
knew that oil itself had a value, and learned 
how to u.se it, they began to dig for oil. 

The first real oil well was drilled in 1859; 
It v/as at Titusville in Pennsylvania, and 
was the work of Edwin L. Drake, a railway 
conductor who came to be called Colonel 
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Drake. He was the first man to prove that 
we could get oil from the oil deposits, lie 
had to drill only sixty-nine feet deep before 
the oil began to i)our out at the rate of twenty 
barrels a day. But like many another dis- 
coverer he died poor because he was not a 
very good business man. borne of the people 
he had enriched by his discovery took care 
of him in his f)ld age, and later put up a statue 
of him. 

One of Our Biggest Businesses 

Well might we have a statue of Mr. Drake! 
For his small well was the start of the im- 
mense oil industry we know today - in the 
United States an industry second only to 
agriculture in the dollar value of its ])roducts 
and one that in one way or another employs 
a million and a (quarter people. In 1859 just 
two tliousand barrels of oil were taken out 
of the grrmnd in the United States. Now 
we must multi|)ly that number by exactly 
one million to gel tlie annual “take.*’ The 
richest fields arc in California and Texas. 
The United States uses more oil than an\ 
other country. 

Many a princely fortune has been made 
from oil. And men have often lost everything 
they had trying to strike it rich. Frequenth 
along with their own money went the monev 
they had i)ersuaded other people to invest in 
the venture. For oil has been an expensive 
and risky business. In the early days of the 
inclustr\ “wild catting” was common — that 
is, drilling wells on the gamble that oil might 
be found. When drilling really yielded oil in 
a given area, thousands of men were likel\ 
to come rushing in to try their luck. It Wie^ 
a common sight to see a rich field studded 
with hundreds of derricks— those open tow- 
ers of steel that rise above the wells. Often 
they stood hardly more than fifty feet apart. 

Finding Oil Is a Science 

But the years have brought knowledge and 
many changes have taken place in our meth- 
ods of finding oil and taking it from the 
earth. Today drilling is the last stef) in man’s 
Truest for oil. ^And though no one'ean prove 
that he has oil until he brings it u]), drilling 
does not usually take place at all unle.ss there 
are pretty positiv^c indications that it will 



ehoU> uourteny .Shell OH 


The geologist in the top picture is reeding e device 
called a magnetometer, which records the varying mag- 
netic pulls of underground rock structures that are pos- 
sible traps for oil. Below, you may see what an oil 
driller sees when he looks up through the derrick. 
Three lengths of drill stem are hangi^ beside the hose 
which supplies mud to the drilling bit. 
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PhuUi courtfwy Standard Oil tJoinpany of liOUMiana 

These men are sealing the sections of a pipe which will 
ca^y oil cheaply and steadily under the waters of the 
Mississippi River to the industrial centers of the East 
coast. When the buoys which you see in the river arc 
removed, the pipe will rest on the river bottom. 


Phofo oourtMy Standanl Oil T'oiiiDani of \i*» Jonipy 

Here is an oil rig, complete with Diesel pump, storage 
tanks, and living quarters. It stands seven and a half 
miles offshore in the Gulf of Mexico. When its tanks are 
pumped full, barges from the mainland collect the oil. 



Photo Rotirlmy H|i«l| Oil Cnrnimny 
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As this diagram suggests, the job of moving the 63-bil- vehicles— 140,000 miles of pipeline, 650 ocean-going 
lion-gallon flood of oil that the United States uses in a tankers, 2,000 barges, 142,000 railroad tank cars, and 
year from the well to the service station needs many thousands of tank trucks. 


yield oil. No wonder when one well may 
now go down as far as four miles and cost 
over half a million dollars! 

'Foday’s “oil hunters” are geologists, and 
they are constantly at work trying to Ihid 
new oil licUls. 'I'he oil hunter has many 
ways of “feeling” into the earth to find if 
the conditions indicate oil traps beneath. 
He has a knowledge of the kind of rock forma- 
tions that are likely to trap oil. Instruments 
that measure gravity and magnetism help 
him to know the kinds of rocks that lie be- 
neath the surface. Or he may get a clue by 
passing waves of electricity through the 
rocks. Some rocks resist electricity more 
than others, and he knows how to “read” 
the story the electric waves have to tell. 
The commonest method, however, is to j)ro- 
clucc a small earthquake by setting off a 
stick of dynamite and then measuring and 
timing the waves on a seismogfaph (sis'md- 
graf) a short distance from the quake. After 
a number of tests have indicated that there 
may be oil in an area, an exploratory well is 


drilled to make sure one is worth while. 

The World’s Oil Supply 

Enough scientific testing of this kind has 
been done for us to know that there are at 
least about 60 billion barrels of oil in the 
world. Approximately one-third of this is 
in the United States. The Miildle East — 
Saudi Arabia, Iraq, and Iran- has about 20 
billion barrels. Venezuela, Russia, and the 
East Indies also have large known supplies. 
Of course the world's real store of oil has 
only been guessed at as yet, but the amount 
has been estimated to be as much as Ooo bil- 
lion barrels. Some exj^erts think this esti- 
mate is too high. They point to the way oil 
has been wasted by careless drilling methods 
and by fires, and to the speed with which our 
modern way of life uses up oil. They warn 
us that we must be more conservative — more 
intelligent in our use of oil— if we are not 
to run out in a few years. The machines of 
modern warfare fairly drink oil, and they 
would be useless without it. There has been 
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much concern over what World War 11 did 
to the world’s oil supply — to say nothing of 
what a third war might do. 

It is our ever-growing use of oil and the 
need to use it without waste that have helped 
bring about the changes in drilling and sent 
geologists on the hunt for more of it. It is 
no longer considered good ])racticc to crowd 
hundreds of wells in a small area. Drillers 
are required by law to be more careful to 
prevent the kind of fires that have destroyed 
untold quantities of oil. (lushers geysers of 
oil that shoot into the air from a very strong 
new well and go to waste before they can be 
tamed — are no longer common because drill- 
ing is better ])lanned and regulated. By to- 
day's methods of taking the oil out of the 
earth slowly, as much as fonr-tifths of a de- 
posit can be brought up. A few years ago 
men expected to take off what they could get 
quickly and easily, leave as much as three- 
fourths of a well’s wealth to go to waste, and 
hurry on to new fields. 

Drilling an Oil Well 

Most of our oil is tapped today by w hat is 
knowm as a rotary drill. brace which lies 
on the tloor of the huge derrick turns a giant 
bit at the end of a hollow' j)ii)e, .As the bit 
grinds through the layers of rock, a “mud” 
made of chemicals, clay, and water is forced 
down the hole at the same time and the hole 
is lined wdth pieces of steel pipe that fit to- 
gether like the parts of a telesco[)e. d he 
mud, bringing piles of chewed rock with it, 
is forced to Uie surface as the drill and j)ipe 
go down. This mi.xture - or “core,” a.s it is 
called— is then tested continuously for oil. 
When oil is found, the drill is carefully re- 
moved while the remaining mud keej)s the 
oil from gushing, and the opening is sealed. 
As soon as the proper pipelines and control 
valves are constructed on the ground, the 
well will be ready to flow’. Of course thefe 
may not be enough pressure to bring the oil 
to the surface and a pump, not unlike those 
used to pump water from a well, will be put 
in to hurry the flow' along. 

The crude oil which comes from the well 
aial flows off through the attached pipelines 
to storage tanks is not yet ready for use. It 
has to go to a refinery. And it usually has 


to travel some distance to get there. In 
some instances a [)i[)eline is built directly 
to the refinery to carry it. Often pipelines 
are laid to take it to railroad tank cars or to 
seaports where it is pumped into oil boats, or 
tankers, to be trans])orted. i\o matter how' 
it is carried at this stage, much of our oil 
travels underground for hundreds of miles 
not only to reach the refinery but again to 
go to consumers after it has been refined. 

At the “Cracking” Plant 

In the old days refining oil meant “boiling” 
it, and boiling or distilling is still the first 
step. Ibit oil does not boil the way w'ater 
does. Water always boils at a single tem- 
perature, w'hile oil can be boiled at several 
different temperatures and with different re- 
sults. 

When oil reathe^ a certain lemj)erature it 
gives off g.isoline in the form of vapor. 
'This is carried olT in pipes that run through 
cold water. In this way the \apor is turiu'd 
back into licjuid and emptied into a t.ink. 
When the gaM)line is all boiled away, llu^ oil 
is healed to a higher point where it givi‘s off 
kerosene, to be stored in another tank, riien 
the heat is raised agtun and we get the fuel 
oil that is used in furnaces. .\n(l.j»<) we go on 
until we have nothing left but a hea\\ kin<l 
,of oil or asphalt. 

Mo<lern oil refineries or ’cracking” 
plants, as the\' are tailed- do not stoj) with 
the rather simple process dcM ribed above. 
Besides heat the\' use jiressure and sometimes 
a chemical called a catalyst (kat'a-list) to 
“break” up the oil and make the lu^avier 
oil |)roducts yield more light one^ 'Fhis 
makes a barrel of crude oil much more val- 
uable. But the oil scientists have gone even 
farther and learned how to tear the molecules 
in oil apart and j)ut them together again in 
new patterns to make completely new j>rod- 
ucts. Polymerization ([xM't-mgr-t-za'shun) 
is the name given one of the processes by 
which scientists “make over” petroleum and 
change it into “custom built” materials to 
suit modern man’s needs. 

Men have learned to make hundreds of 
things out of petroleum, but a few' are much 
better known than all the rest. Americans 
are likely to think of gasoline first, as would 
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Asbestos guards against Here, as they always have, Saudi Arabian tribesmen and their camels, uncon- 

refinery flash burns. cerned by a towering derrick, gather beside an ancient desert water trough. 



Petroleum, which includes both crude oil and natural nor the salt water on which it floats can seep through 
gas, is found only in porous rocks. Here are two of the the solid rock below. A fault is the result of a slip 
commonest kinds of petroleum traps. An anticline in the earth’s rock crust. When a fault leaves solid 
is a dome caused by upfolding rock. Oil and gas are rock next to porous rock, a petroleum trap is formed, 
trapped at the top of the dome, since neither the oil Oil can gather on either side of a fault. 
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Photo ouurtoay Shell Oil Co. 


These spheroid t&nks with their flat surface resting on them are tanks called ^'spheres/’ the'^rongest form of 
earth are storing natural gas under pressure. Behind tank, in which butane and isobutane gas are stored. 


the people of any nation with 40-(xld million 
automobiles on its highways. Kerosene is 
still needed for millions of lamps and stoves. 
Fuel oil is used more and more every year for 
heating homes. Diesel engines in ocean 
liners and trains require fuel oil, too. Our 
machinery upon which we depend for almost 
everything that makes our lives comfortable 
would stop moving were it not for the lu- 
bricating oil that comes from petroleum. Tar 
and oil are common coatings for highways. 
Much of the wax in our candles comes from 
oil. We should be without naphtha, benzene, 
and vaseline if we had no oil, while cosmetics 
shelves would be almost bare without it. 
Among the newer products which we already 
take for granted are the high octane gas for 
airplanes, synthetic rubber, and plastics to 
make into countless other articles. Mean- 
while the list — already a big one — grows 
longer all the time. 


Where Do We Get Natural Gas? 

Wherever oil is found in the earth we find 
natural gas with it. When an oil well be- 
gins to give up its oil the natural gas comes 
up, too. We used to let the gas escape, but 
now it is pumped off to towns and cities 
where it is used for fuel. Natural gas is 
found apart from oil as well as with it. Most 
of what is used in the United States comes 
from wells that have been drilled for gas 
alone — though they are much like oil wells. 
The states of Texas, California, Oklahoma, 
and Louisiana have great gas-producing 
areas. Thousands of miles of pipeline carry 
this gas to distant cities and on into homes 
and buildings. It is considered by some to 
be the best fuel in the world, but it lacks the 
many uses of the oil with which Nature so 
often “houses” it. We can be sure science 
will one day find new value in natural gas. 
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